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PREFACE 



THE Behavbral Research Council k i\ private 
nonprofit research and cducaliorial institution 
(lenigned to promote aiid to carry on r<3S€urch into 
llic probleitifei of nien in society, lis aim is to Bupp!:'*iient 
rather diaii duplicate Uie work of existing agmi;i«B. 

A oanviiss of current agencies shoved that such 
suppiejncnting §eemi most needed on iong-tcrn'. and 
large^cale social research that requireB and would develop 
tlie tiiost useful interdisciplinary methods and the most 
tal«i!tcd researchc^m to direct such inquiry. The BRC 
tlierefore meks to supplement the prcBent agencies; (1) 
tlirough gathering funds and resourcei on a missive scale 
cv^ntualty, however niodest at the itart; (2) throu^ 
lliorough research training of talented youth who would 
be w^ell supported for mm complex inquiry; (3) throu^ 
far-reacUng rcaearch projects commensurate with man^s 
niajof probiems^ carried through to publication of 
scientifically warranted infomiation on tlic probable costs 
ajid eonsaqueiiees of allemative courses of action, "ihe 
very remotetiesg of these gcals makes it the more urgent 
that some siipplementing agency begin work along these 
lines promptly. 

The authors of tlie first edition of 4 Current Appraisal 
of the Behavioral Sciences undertook the extensive 
investigations and writing involved. Their first drafts were 
subsequently reviewed in detail by the Behavioral 
Research Council. After the tnanuscripi was thus 
processed, the various iections of it were sent to leadhig 
gcientists in all fields covered. These individuali, who are 
listed separately as consultants, were given reBearch grants 
to cover tlicir time-consuming woik involved «n reviewing 



the various sections. In the preparalion of ihv revised 
cditioUj additional consultants criticized the chapters as 
they appeared in the first edition. 

The following individuals served as consultants for 
either the first or the revised edition: G. Lester Andei^on^ 
Yehoshua Bar-Hillel, J. Leonard Bates, Samuel 1!^ Beer, 
Frederick K. Beutel, Robert Blmtedt, lladley Cantril, 
John B. Carroll, Joseph Casagrande, Alphonse 

Chapaiiis, F, Stuart Chapin, C. West Churchman, Jere 
Clark, Henr)^ V. Cobb, Wlliiam Estes, Robert E. L 
Fari^i, Ralph W. Gerard, John Gil tin, Bertram Gross, 
George C. Homane, John Kirk, Samuel Krislov, Bert 
James Loeweriberg, David G, Mandelbaum, Robert 
Meade, Delbcrt C. Miller, Richard K, Morris, George P. 
Murdock, George H, Nadel, Martin Neumcyer, Hcmi^ 
Ladd Smith, Walter E, Spahr, George A, Theodorson, 
Richard T< Vann, and John E, ^ einrich. 

The Council is grateful for the work of the consultants 
and acknowled^s its indebtcdne.^ to them. However, the 
consultants are not respongible for the final wording of 
tlie reports and diould not be underalood as necessarily 
agreeing with the views expre^ed in therih 
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INTRODUCTION 
MODERN SCIENTIFIC IN^QUIRY 



BY llie rmd^Twenlieth Century the inquiries of mvM 
into probUfm situation.^ had achievud onouf^ 
succe^^ (o encourage hope for rapid progress. The 
new developrnenU are perhapa thn most important 
"break throiiglj'' in thtj long histoiy of mun's yvoliitio!iar\' 
pfogresaion. Wheii thu sigiiliicant features are gcncra'i)' 
understood and uppliedj inquircrg into llie proLlcms ot 
men In Boeiety may become as mcccBiiiul in devfi oping 
warranted gsfeertiona as the physical Fcientiatg and the 
physiologicul scjeiitists have hv m in reeent een tunes. 

A hi^dy imporla/it aspect of the new dcvclopmefits in 
inqiur>' b reorientaUon to a different goal. Apparently, 
frorr the beginning of inen^s inquiries into probiern 
situatiom, the accepted objective wds TRblH or abnolute 
certainty. By the tinie written records were kept, that 
goal was unquestioned. Moreover, the quest for certainty 
was tiie accepted goal even of the relatively modern 
scientists during recent centunes. The different goal iiow 
accepted by those who have pioneered in the latest 
advances in inqui^ is simply a deecription of what 
happens u'^Jer specffi**d circunistances^ 

Ascertaining what happens is part of the •scientific 
inquirer "s jobj but his task is not completed until he has 
provided a scientifically useftil dtscription of his findings, 
* Scientifically useful" dcoi^nates a description that can be 
used by others as well as the inquirer concerned for 
recheckiiig the inquiry, or for further inquiry, or for 
modifying either external events or intemal adjustive 
behavior. 

The objective of scientilic inquiry here jested doei 
not include achievenient of "knovvUdge" in any absolute 
or final fomu The reports of scientific inquiry are 
invariably provisional, always guLject to revision if and 
when better rneanB of obj^ervation and measurement or 
other iniprovcnients in procedures of inquiry niake 
poisibie more useful descripbons of what happens under 
specified circunistances* 

A second iniportant characteiistic uf the suggeated 
procedures of inquiry b tl jt they are self-corrective; that 
is, included among tiieni are the procedures for correctinET 
them. Men have used various methods of inquiry 
including those of common sense, of rovealed religion, of 
secular revelations^ of seeking die aid of spooks and 
fairies, of consulting die oracles, of Aristotelian logic, of 
the philosophers' quest for certainty, and of Newtonian 
mechanics, to name a few* By one or more of these or 
other means men have clairned to find certainty, and have 
earnestly offered verbiage to eiabalm their findings in a 
copper-riveted, indestructible, and forever established 
fonn, never to require anicndinent, updating, or recon- 
sideration. 

Some men have been m sure that the methods of 
inquiry satis facto^ to them had yielded absolute 
certainty lliat they have tied ekeptics among their fellow 
men to stakes and burned them; and, althou^ tht^e arc 
daring examplea, they may well be among the hm 
harmuil acHuns, ail diinp considered, that men have done 
while laboring under the delusion ^at the methods of 
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Inquiry satisfactory to tliem have yielded ultiniatc imth. 
The procedureH of inquiry suggested herein are radica?^) 
different and apparently are the only onus tliat providt 
for continuing dfivelopineiit intiuding revision as may be 
advisiibie for themselves m methods m well as for the 
fi/»^dinp of inquiry. 

Tradidonal Inquiry 

The record of nian's inquiries into problem situ at it/ rm 
extends back only a few tnousand vLuro. Of course, such 
inipiirieg had hton developing for uncounted ceiitiiriea 
dnce the beginning of man s existence; hv^f the details of 
earlier inqulrica we can only i5»fer from tJie ajLt^fnctH ^hat 
have been dlscoveren, By Uie tmo written retords were 
cungistijntly kept in a form available for future 
generations, the early Greek philosophers had d<!V4;lo|ied 
their ideas m to the proper objf^ctive of inquiiy* 

To thorn early philc^ophers, the situation Deenried clear. 
The natural things they encountered were always 
changing, SDnic times ilowly, sometimes fapidly. Ob- 
viously, tlir early philosophei^ concluded, knowledge of 
what always is in the process of he coining Mjmetliing 
different cannot ht eterrwd, absolute, and certain. Real 
knowledge, they aBSumed, must be about Being, an 
Imagined reaUn, eternal and unchanging, that men can 
seek to knovi mth absolute certainty. 

In short, the early Greek philosopher accepted as tlic 
proper objective of serious inquiry what Dewey 3onic two 
diousafid years later referred to as the *que?st for 
eertainty,'' That certainty was attainable, that absolute 
TRUU'H could be founds seemed to be assured by the then 
new dev^bpment of mathematics with its apparciitly 
error-free modcsi of prc^cceding from the supposedly 
known to the fomtrrly unknown. What followed has been 
well described by Dr. Joseph Ratnen*^ 

"Now the Greek theo^ of eternal anrf iinniiitable 
Being and its antiphonal spectator theory of mind entered 
into the bloodstream of modern thon^t al its very 
inceptiDn. They entered not only by way of philosophy 
and reliffion, in which fields Uiey had luxuriantly 
nourishes under die fervid care of medievnl logicians and 
(heologians; more irnportantly , they entered By way of 
science=-mnre impurtanlly because totally linsuspected 
and unacknowlfidged therc^ 

41- * # * # 

"The founders of modern science made a great show 
of being pure and un contaminated philosophicaily. With 
one accord they attacked philosophy which mearitj for 
them, medievalized Aristotelian logic and its stifling 
progeny,. In their march againgt the powers of 
darknega tfiey were guided by the lamp of Euclid which 

^''Introduction to John Dewey's Philoi^phy,'' in Joseph R.atncr, 
ed., InteUigenct^ in the Modern Worlds New York, Modem Lihrary, 
1939. Rttnef's Infrodf ction is reprinicd in Rollo Handy and E. fi, 
Harwood^ Vieful Pramduras of /nguiry. Great Barrington* 
Bahavioral Rcgeardi Coiincik 1973; the quotations are from pages 
28, 29, 33, 40, 41, 42, and 71 of that printini. 
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viii 

ilmy held uluii. But, ala^^ I'j.irlitrH inatlu>nuUi(!H ainl 

AnHtotl(?''a; lugir huth iiivt)lve the m\m hLmc prrsnppu^^i^ 

i\om\ tlicy both rrnt on iUv mmv riindaiiiriitul (UHtcnp- 

tions uf kiiowh'dgi', naluiH*, and ruind; Uit'y arr liolli 

nmults of th<^ mmv lypt? oT rnntaphyHiual iJiinkinii and 
soit'iilific' mulhod, 

# «^ # * 'X= 

*'Tlit* falhorH of inodorn st:i€nec% in uddilioii lo 
reclaiming muth<aiiali('^ and gaiiiing iinr('Hlrit'l<*d riglilM lo 
obHrrvo nalurt;, . ,alsu iiUrochiced, it is lnn% a mm and 
nun^Jreck mc*thod of <!xpuriinentuiiO!i. This rnr I hodo log- 
ical novelty was dejstincd to hi^'Oint all -im porta ill in the 
progresa of scieiili fH' kri owl edge and \hv, dnvidopnu^iil of 
scientific ideas but, at the limu of its introdii<Uion, it had 
ordy a HUpplriniMilary intrlhH'tual value. , . . Kvvn in 
Newton^ work, lh<' most Hell-consciously '('xpc'ritiicular 
of all, the supreme riglitof-way was given lo nuithenmticH 
and not to cxperinierUai lindings whenever the two earne 
in conflict aiid blocked each otlier'n path. In other words, 
tiie supreme right-of-way in the foundations of nu)de rn 
science Wiis given to (jreek ideas of niethod and Hcience, 
* * * # # 

"What is the eonmion, ultimate dentin alio n of 
modern science and phiJogophy? . , .to say it in the eteniai 
and immutable Reality leads us straight home, into the 
theoretical heart of modern scienee and philosophy— and 
back to the bosom of the Greeks. 

*'The firet suece&s of seienee in its quest for certainty 
was wonderfully great, go wonderful that nearly three 
hundred yeai^ elapsed before science matured sufficiently 
to have serious doubts of its own as to whether or not it 
had exclusively and pemianently captured eternal and 
immutable ReaHty first crack out of the box. It must, 
however, be said Immediately on behalf of most seientisls 
today that they have not allowed themselves to become 
loo diicouraged by these doubts. Recent revelations have 
set them back somewhat and shaken their early 
confidence, but most of them still hope to succeed in 
finally and exclusively cornering Reality in tlie next try, 
or in the tiy after that, and they steadfastly aim that 
way, 

. .Science diseovered the eternal and immutable 
Reality in material masses and motion and the lawi 
governing niasses in motion, It was not, of course, just 
Uie fact Uiat they were material masses and physical 
motion til at assured scientists they had found what they 
were looking for. It was the eternal, indestructible nature 
of the constituent particleB of the masses, and the eternal, 
unchangeable nature of the laws of motion that proved to 
them, 'with the inerrant simplicity and unshakaJjIe 
certainty of mathematics, that their conviction of success 
was O'ue and not the fanciful product of their dream. 

"Now philosophers, like common men^ have eyes 
and the eyes see colors— but colo^^ said the new science, 
are not ultimately real; philosophers have ears and ears 
hear sounds— but sounds, said the new science, are not uU 
timately real; philosophers have noses and noses smell 
an el Is— but gmelis, said the new science, are not ul tin lately 
real; philoiophers have hands and hands feel surfaces, tem- 
peratures, and textures j rou^ and moolh, hot and cold, 
wet and diy, soft and hard=but soft and hot, wet and dr)% 
cold and smooth aiid rough, said the new science, are not 
ultimately real; . , . . The only genuinely, ul timately real 
things are the atoms and their qualities of shape, size, hard- 
ness, motion, number, mass, inertia.* 

# # # # # 

•The Vmi of ^prima^' or ultimately rral qudilies viiries from srienii^l 
to scientist Tne li^t above \s a (talilt!an»Newtonian mixture. 



"The (JrtM'k <loclrin(^ that scientific knowledge in 
kntiwledge uf clernul and imniutable Reality cunsiHtently 
runclioru^d to make ii inconceivahlc for the (ireekK that the 
world of change t:ou|d he scientifically studied and 
kntJwiL Thoy wrol(5 ijut ihcjr own preHtTipticin for 
science, and their seiiMitifit; aciivities were conducted i?» 
acc<>rdanc(! with iht^ tliriH-lioils they UieniHelves pn^scribed. 
('onHcquently, though thtiir science was reslrieted in 
fundanicnlal ehaructiir, and by our HtandardH was hardly 
Hciencc at all,t they did not get into the niuddle of 
contradictionH, eonfiiHions and absurdities which has 
mired rnoth^rn thought. 

''Modern Hcienii.^ls, however, be^an by taking 
prcM^isely the world (if change as their subject for 
scientific ntuily, and to help them on their way, liny' 
introduced the method of expcrinientation which i^ no 
less and no otlier than a method whereby the natural 
i'hanges going on can be furling increased and compli- 
cated in nianifold ways by ehangi^s deliberaledy m ide. 
From the (>reek point of view (arid in this case, not 
cx(^epting any Greek), ihlH is confounding confusion, 
science gone insane. lUit as events have fully di'rnon- 
slrated, it is sciericc really come to its senses, and 
intelligenee eomu into iU own. 

# # * * 

^" *The work of GalilcD was not a development, but a 
revoluiion/^^ Like all revolutions it started something 
which led to further developments. Meii e it is true to 
say, as does Russell, that Galileo^s few tacts sufficed to 
dmtroy the whole vast p^^Btem of Aristotelian knowb 
edge, the new nuUhod of scientific inquiry has 
succeeded in finally destroy hi g Aristotelianism in the 
technical fields of the most important natural sciences; 
but Aristotelianism (including the Platonism it both 
supports and is supported by) is very much alive and 
kicking in our current culture generally and in our social 
'sciences,' philosophies and logics in particular. 

*'Why is it that in the technical fields of science, the 
revolution in method initiated by Galileo has already been 
substantially conipleted, has, in our time, carried through 
its last fundamental re form ^ vvhereas in other fields, , ,the 
revolution is just about now aeriouily getting under way? 
The easy answer is to invoke a distinction between 
"naturar sciences and "sociar sciencee, . , , The 'distinction' 
bimply repeats, as an explanation, the fact to be 
explained. It is the logic of explanation' of ancient and 
medieval vintage working over tneir time: opium puts to 
sleep became of its dorrnalivc power; . , , , 

"The backwardness of philosophy, logic and all 
social inquiries does not explain the forwardness of the 
natural sciences. It simply exposes and emphasizes the 
need for an explanation. . . . 

^ # # # # 

"'When a 'distinction' in subject-matter between the 
'natural' (physicah and 'sociar (mental) is used as ground 
for explaining trie differencei between the *naturar 
(physical) and *sociar (mental) sciences^ the 'distinetion,' 
if it does not start out as a variant temi for *^ separation/ 
is forced to grow into an assertion of an abysmal 
separation in order to maintain itself, And when the 

tEinslein and Whitehead for instance, agree with Dewey 
(independently, of course) that Greek science wan hardly i?cienc« 
as we underetand it now* Einstein (as far as ! know) Is more 
^weeping than Whilehejid, who at least excepts Aristotle (the 
biologist) and Arehimcdei and an unnamed number of astrono- 
mers from his statement that the work of the CfreekH *wa*5 
exccllentf it wa^ genius. . .But it was not science an we undcrntand 
\i' (Science and the Modem Wartd^ p, 10), 

**John Dtjwey* Tlw QiwM for Certain ty, p. 94. 
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HO-callcd natural HcieiHM's art: sc^{)aral«d frum llic HOtjial, 
are lakoii out of ihrn aiiitext in hnrimn history, and tiul 
of rdation to huimin activity, ihc^ii an admiuatt* am! 
^tisfaototy t^xplanulioii of ihi^ iiatiiral HCieiuies tln»inH«lvi's 
bu coined inipossibh*. 

* # * * # 

**Thal correciionSf to be scwntifiv (or what is tiin 
same Uiingj to be wortliy of intelligent miceplaiice), nuiHl 
be tnade by methods developed by iiiqiiiry% and in 
regponge to needs of test growing out of inquiry, is also 
best seen when seience h place d in tlie Baeial context and 
wliiiu contrasted, for instaneu, with the ^method of 
correedng' seieiice initiat'd and enforeed by poUtUuil 
dernandM?^ *Na?:i science' i.^n't something new; it \& llie 
wival of Homething aluHj veiy old, ft is as old an 
reiigioii. . , ,Tlie Chun h also coereed seientislft into 
keeping quiut^ and soniotinies even Buecceded in getting 
ihem to reeant, witness, for example, the <:ase of Gdileo^ 
But no scieiiliHt (or my person of intelligenet^) aecepls 
Gahieu^s recantation as science, 77ifj^ s the difference, 

* -ic- * * * 

' 'Ah long m nmn wag unable by nieans of the arts 
of j)racttee to direet the course of events, it was natural 
tor him to geek an ernotioruil substitute; in the absence of 
actual certainty in the midgt of a precarious ami 
haz^ardoug worid, men cultivated all sorts of thingg that 
would give lliem the Jt^eling of certainty. And it is 
possible that, when not carried to an Ohisoty point, the 
cultivation of tlie feeling gave man courage and 
conddence and cnaijied him to carry the burdens of life 
more suceegsfully. But one could hardly gerioiigly contend 
tliat this fact, if it be gueh, is one upon which to found a 
reasoned philosophy /t 

"Philosophic reasoninp, like all rcasoninp, gcrioratc 
feclinp of eertainty. And no individual philosopher can 
ever escape from having these feeling engcridercd in Inm. 
A philosopher is at least as human as a scientist and 
usually he is more so, . . 

* # # 3f # 

For the purposes of this sumniar)^ enou^ has been 
said ai)out die ''quest for certainty," That "trutli'' or 
"reality" or "ultimate certainty" sdll is the objective of 
much purportedly seientiric inquiry ii clear. Even 
EinateLn, much of whose life work consisted of 
dethroning Newton's ultimate and irrefutable ""certain- 
ti^/' in the later years of his life devoted much time and 
effort to finding an ultimate" "truth" more "real" and 
"certain" then anything he had discovered. Apparently, 
his emotional attachment to the long-accepted goal of 
inqutiy had strengthened habits of thinking not readily 
changed. 

The Objective of Scientific Inquiry 

Now if an inquirer into probUmi situations is to discard 
the "quest for certainty " what is he to substitute for that 

*Heiscfibfi^, in a Iccliin? delivered in 1934 in Berlin, ^id that 
Michekon's cxtK^fiments and Einstt^iii^s thooty of rclaiivlty 
'belonged to the absolutely ecrtaln bases of physics,' A Dr 
Rogskothen (a high school teacher) heard the lecture and wrote in 
comprint to Reich Director Dr, Alfred Rosenberg, Commissioner 
appointed by the Fuhrer to supervise the Philosophical Instruction 
of the National Socialist (Nazi) Movcmmtr *ghouid such a man 
[Hebeiihprg] occupy a chair at a German univei^ity? In my 
opinion, he should be given the opportunity to make a thorough 
slud) of the theories of the Jews of the Einstein and Michelson 
type, and no doubt a concentration eaitjp would be an 
appropriate spot. AIko a chai^t of treason apuisst people and rare 
would not be out of place/. /. . 

tDewey, The Quest for Coriainty, p, 33; italicjH In original 
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oLjectivc'? Progregg in inquiry periiaps is iinaginabh! 
rtdihout a goal in view, hut in i\ui absence of an olijcclive 
liow would one know whether or not progresH had been 
adiicvt!(h and how would one know when a jmrlicular 
ruse arch task had been comph'tctl? 

A KUpestioii k that the objective or goal of Reicnlifiu 
inqiiiry is a description of w\mi happens under speeified 
drcuinslaiiccs. Ascertaining what happens is part of the 
scion lific ifiquirer's job, but his task h not completed 
until he has provided a scientifically useful description of 
his findings. ^'Scientifically usefur' aM here applied is a 
name or snort-hand desigriatiori for a description that can 
be used by others as well as the inquirer concerned for 
rcchccking tlie inquiry, or as a basis for further inquiry, 
or 118 a means of modifying either external events or 
intumal adjustivc behavior, or for any combination of 
Hiich purpoBcs. 

The objective of scientific inquiry here suggested docs 
not include achievement of **knowledge'' in any abHolutc 
or final form J does not purport to establiBh certainty,'' 
iind does not offer its findings as unalterable indcstriict- 
ible Truth (whatever that may he). The goal is assertions 
warranted by the procedures of inquiry^ but not alleged to 
be fixed and immutable. The reports of scientific iimujry 
are invariiibly provisional, always subject to revision if and 
when better means of observation and measurement or 
otiicr iinprovements in procedures of inquiry make 
posBible more useful descriptions of what happens under 
^ecified circumstances. 

Useful Procedures 

We begin our degcription of useful procedures of 
inqiiiry by noting the vast universe of the world, sun, 
starsj and all that we can see, smelh taste, hear, and fech 
We wiih to discujs the sum total of such things without 
repeatedly having to describe theni in detaih For that 
purpose we need a abort name, and we select ''cosmos," 
Thii name is applied to the universe as a whole system 
uicliiding the sneaking-naming thing who uses the name. 
Next we differentiate (ur note differences) among the 
vast number of things in tfie cosmos and select for 
narning the living tfiings; for these we choose the name 
'^organism." Note that ae lee ting for naming does not 
imply detaching the physical uiing from uie cosmos. 
Evarything named remains a part of cosmos with 
iunumerable relations to other parts. 

Among the organisms, we further differentiate and 
select for naming ourselves, our ancestotB, and our 
progeny; these we name ''man*'' 

We dien observe tlie transactions of man with the 
runiaindcr of cosmos and note ihe transactions named 
"eating," '^breathing,'' etc. Among the numerous transac- 
tions, we differentiate further and select for naming Uiose 
triinsactions typical of man but rarely characteristic of 
other organisms. 

Sign Process 

Human behavior involves some transactions wliereiji 
Bornething is regarded as standing for or referring to 
something else. This process we name "sign behavior,'' or 
simply "sign/' Note that "sign'' is not the name of the 
diing that ig regarded as standing for ^niething else; 
'"sign" is tile name of the transaction as a whole (i^e, the 
dhort name for "sign process"). Sign or sign procc^^s h the 
type of orgarism-environnientai transaction that distin- 
girishes a behavioral from a physiological process, from a 
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tfaiiHat'llcjii Hiirli I'ating, ilig<jsling, siMMtig, vU% 

Higii pnH*«*sH luw i'VoIvimI ihnni«f|i llu' To lb wing 

a. Till' Hignuling or |HTtM!piivt*=riiaiii|iuluiivr ^lugo of 
si^ii ill traiiHiictiniiH >iU(th an l>«M'kuniiig, wliHiliritF, cU;. 

h, Tlio iiiiniing stage uned |f**fu*rall) hi spHiking arul 

Tht' iiynilioliiig j^tairn an uh<*(I in nuitlimnatius^. 
Border rejlionrt ri'inaiii iu hf t xplunfcl arul (;hiiracterizt*<l 
(i.i'., leritatively naiiuul). 

iMiciiHing (Hir attniUiun iujsv tjii the imming stage of 
sign process, wi* du»om* to nami' it ^'tlesigitaiing/' 
Demgnaling always is brliavior, m ni^anisin=enviramn<Mitul 
trarisnij.tion typical priniarily ol nuui in cohiikjs, D<^Hi|^' 
natirig in^lndeH: 

K The earlii^st slagt^ of dt^Kigriatiiig or iinnung iti 
th<* <*vo!utionary sirult% wliii'h wo Hhall name ''cucing.'^ 
(jiiiang, a^^ priniitiv ' niiniiTig, m) dmv io the situation of 
its origin ifiat at tinier it k not readily diffcrerituitud fforn 
J5?gnaling, Fa(Hf-to-fa(-e pnrceptivt! situations are charaeluN 
i^lie of (jueing. It may iiichide crVj expletive, or other 
single'Wurd sentenees; and in fnlly devrloped language it 
may appear m uri ititerjeetion, i;4ulamation, abbreviated 
utterance, or oilier caHiially practieal (-oiniuuniealivf 
eonvenience, 

2. A more advanced type uf designating or 
iiaining in the evolutionary seale, vvhich vvc shall name 
**eharacteri/ang." This iiaine in applied to tlie everyday usu 
of words, Usage rea^^onably adequate for many practiea! 
purposes of life. 

3, The, at present, fartliegt advanee^d type of 
demgnating, which we sliall name "'specifying,'" This name 
applteg to the hi^ily developed rianiing hehaviof found in 
modem scientific inquiry, 

1\}V tlie purpost^ of eeonomlzLiig wordB in diseourse, we 
need a general name for the aspects and phases of cosmos 
differentiated and named. For ihk general name we 
choose "*fact/' Fact Is the name for aspects and phases of 
cosmos in the eoui^e of being differentiated arid nAmed 
by man (he himself being ajnong its aspects) in 
descriptions sufficiently developed to include definite 
time and space agpects. Fact includes ail naniingHianied 
durationally and extensionally spread; it is not limited to 
what is diiferentiated and named by any one man at any 
moment or in his lifetime. 

Frequently^ we have need to discuss a limited range of 
fact where our attention is focused for the time being. 
For this we choose the name ""situation,"^ This is the 
blanket name for those faets localized in time and space 
for our immediate attention. 

Within a situation wc frequently have occasion to refer 
to durational changes among facts. For these we choose 
the name "eyenta/' 

FinaJly, m discussing events we frequently have 
oceasion to refer to aspects of tlie situation involved that 
are least vague or more finnly detenu itied and more 
aucurately specified. For those we choose the name 
'*ol)jeet/' Object Is differentiated from event in that it 
subject matter of inquiry tliat is relatively ntable, at least 
for the time being. 

All the subject matters of scientific inqiiir)' are aspects 
and phases of cosm^, all are natural in that modern 
seiefitific inquirers do ncit purport to provide warranted 
assertions (useful dcse rip Hons) about the allegedly super- 
naturah INor do madem scientific inquiret^ assert that 
nothing ever will be found beyond tlie scope of present 
means of observing by sight, smell, feeling, heaiirig, taste, 
and such extensions of Bense penieption as telescopes. 



iiiicTOHCcqjeH, and other inHtnimenlj? at prcB^nit provide. 

VariouH suhjeet ruattem of iriquiry may be claHHified 
into groups from time to tinte in aeeordance with the 
various teidHnipie.M of inquiry that may he applieable. 
Mt^or elasNifieationH now widely recognized ore the 
physieal, the physiolagieal, and the bebavioraL None of 
these fields of inquiry is subject to the dDtui nation of one 
over another, yet m each an inquirer may make use of some 
findings in another^ and all remain in Uie general system of 
eosniOH beeoming ktujwn by means of nian*s knowing be- 
ll a vioL 

Within nmcli of the realm of knowing behavior wherever 
sign process Is involved, knowing m naming. Naming is ap- 
p[ieatic>n of verbal or other signs to things differentiated in 
cosmos. Things are differentiated by observing, hearing, 
touehingj or otlierwise notieing tiiat Uus differs from that 
iri HOiuu aspect or phase. Differences are ascertained by 
comparison, (me thing with another, one aspect with 
another, etc. 

Durationally and extensionally observable events are su f- 
fieient for inquiry. Notliing more real than tlie observable is 
established by using the word "reaF^ or by attenipting to 
peer behind or beyond the observable for something to 
whiuli its iiame can be applied. Abandoned is the notion 
dmt ''reals" exist as matter, or tliat "minds"' exist as mani- 
festations of organically specialized "reals," or that the 
'^certainty'' of matter somehow survives all the "'uncertain- 
ties" of increasing knowledge about it, Finally, nothing is 
accepted or assuraed in modern scientific inquiry that is 
alleged to be inherently nonobservable or as requiring some 
type of supernatural observation. 

One of the rnost significant characteristics of the sug* 
gested methods of inquiry is that they include procedures 
for con'ecting and revising both the finding of inquiry and 
tlie methods used. The inquirer begins with what seem to 
be the pertinent facts in a problem situation, and he 
attempts to develop a description of what is happening that 
is adequate for solving the problem. When advance toward a 
s<)lution is blocked, conjectures are imagined by the in- 
quirer about possible connect ions among the facts. The 
conjectures that emerge from observation of facts are 
merged with observation of new facts (including improved 
description of the earlier facta). Wheri advance again is 
blocked, new or improved conjectures emerge that in turn 
are merged with further observations; the entire process 
may be repeated many times in succession. In the course of 
inquiry, the initial problem situation maybe reformulated, 
what seemed to be hard facts may turn out to be mistaken, 
facts that apparently wor^ pertinent may he come irrelevant 
and vice-veraa, and the initially most plausible conjecturas 
may have to be abandoned. The outcome, when inquiry is 
successful, is a warranted assertion; i,e,, a useful description 
of what happens under specified circumstances* But even 
the best available warranted assertion is not "certain" or an 
embodiment of "truth''; later inquiry may lead to its modi- 
fication or abandonment' 

SUMMARY DESCRIPTION OF PROCEDURES 
FOUND USEFUL 

A summary description of the procedures of scientific 
inquiry that we find have been useful in niany instances may 
be lielpful to readers, A primary purpose of this discussion is 
to comment on the technical nariies ''conjecture,''' "hypoth- 
esis, and ''theory,'^ The latter two terms in particular are 
used in so many different ways in the current literature on 
scientifie method that clanflcatiofi is a first essential to useful 
discussion. 
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1, Tlu' u[ijtn'tiv<- of st-i^'riiiiu' iiKHiiry in to proviclt* 
dreuiiiHianeeH, 

2, Tlu* adjcc^live ''iLM^ful" d«*HigruitrH tliortc descriptioris 
Llial ar<" iid«H|uat(? for muih purpom^s iih nunnmialion of 
iht* coiieiiisions by tlupiiuating tiiit procrdums iriKofar m 
may b(! practicable, of UiQjSu dmriptbiiH of what happuiiH 
that (-an be ii^ed lo prediirt vvliat probably will happori, or 
tliose d^Horiptioiis of what hnpporm that facilitati? 
fTiodification of future dt^vidoprnciitH uither by charig**H 
effect^^d cxtnriial to iJiu hunian IjeingH involved hy 
adjustivt* buhavior on their part^ or by various mnibiiia- 
tiaiis of mm. 

3, An inquirer procct-ds to ward liLs goal of achieving 
useful tlescripiiou in a norien of slcpH tjiat may he 
dene ri bed m folli>WH: 

a. f' irnt b uWiLfL*n(»gi^ oi a jiroblem Hituatioiij of 
happenings for whiuh » useful degeriplion is not ip ailable 
or b somehow iuudeqiialth 

|>, Next attempt to ascertain the facts in thu 

case, but tJie facts in the eiLse, iucludin^^ tlie relation shipj? 
anmiig various Uivi^^ usually are not at firat readily 
apparent. 

Difficulties aristi; i.e., dt^velop!^lerit of adequate 
description of what ii^ happening or has happened is 
blocked in one %vay or miother, peril aps by the lack of 
siiffieienlly delicate instninients with which to ohserve 
and rneasure, perhaps by ignoranee about some facts or 
a^p^M'tB of facts perlirit'nt to tJie investigation, or for any 
nuinin'r of reasons, 

d, AUhougii teniponirily blocked in the further 
development of adequate descriptiDn^ the inquirer docs 
not abandon his inciuiry. in imagiriatioti he develops 
notions or conjectufes about tlie possible facts or 
relationships among fuey Uiut may lie involved, Usijally, 
many different conjectures can be developed, and the 
inquirer's immediate prublt^rn tlien is selection among 



them in order that inquir)^ may t^roecfuL AHpeel^s of the 
various eorijeelurerfHU^geHl cir|)oint ioward facts poHJiibly not 
previoUHly n^'Ognii^ed m pertinent or in any event not yet 
udtMjuately investigated, The inquirer proeeedH to test one 
(:i)nji*cture after another l)y returning to the faelH ill the cage, 
perijapH di^^carding some facts at firat thouglil pertinent, 
perhaps aMcurtainingnfiw faclHhy oxperimental proccdureB or 
by furthur investigation in oUier ways. Eventually, ade- 
quately developed deseription k achieved HO that the incpiircr 
proeeedH to the next point in his inquiry where again his 
progress temporarily is blocked, 

e. Again the in([uirer imagines what may have hap- 
pened and new conjecmres are formulated (pOHSihly with the 
ht :*p of matlieniatical fornnilas) nntti a return to the again 
poHsihIy revised facts or newly i^certidnnd faets is possibrc in 
order once tnore tOHeleel the apparently most useful among 
alternative conjectures in order to proceed with the inquir)'- 
r Ultimately^ if the inquirer is siiceeSHfid, nscful de- 
scription of what happenH (or what liappcned) under 
specified cirei<mstances is achieved. 

The foregoing is not ari attempt to prescribe llow 
scientific inquiry should be eonducted. As we gaid earlier, 

a primary purpose is to clarify our application of 
** *** j*i " „ ii - ' 1 - " 

conjee lure, liypotnesis, and theory' 

When we use hypo thesis'^ in this book, we apply it as 
a name for a conjecture developed in lh_(» course of 
inquiry, and we avoid using it otherwise except wher! 
quoting from, or discussing, the work of others. 

We apply *Hheory^"as a name for the usefrd description 
of what liappens under specified circumstances that is the 
gun? 'if scientific inquiry, and we shall endeavor Uj avoid 
iisii.. it otherwise except when quoting from, or 
discussingj the work of others (e.g.j as in "Freudian 
theory" and ''game theory"). 

For further discuHsn)n see the conipanion volume, 
Lkpfal [-rfwpdurvs of Inquiry^ and also pp. 7-14 of the 
present vulume. 
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I. 

PROCEDURES OF INQUrRY INTO HUMAN BEHAVIOR' 



A. PriELlMINARY COMMENTS 

TT N this diiiptor some of the immnhirm of ifU|iiiry 
I that are cnrrt^iitly usfd or ailvoculed am dt'HcrilxMl ; 
* th<; most iisefiil prucef|un*s of inquiry with \vliicti 
wt* an* fi^?iiiliar aro dmxmvd iti delail;* luid ^uvt^ral 

"SAutit!/' "Hciontific nunhod," and n^latod lUinioH arti 
applit'd in HUch diffcnMit and incon^iHteril wayH that tliuir 
NHf^lulnrHs ill communit-ation fr(H]urtitIy liinilt)il- 
Agr<H*merii about th<5 luune of a particular Huld of intjuir)' 
(e.g., Kcunoniics) rnay indicatt^ little nioru than voin^i 
agr<*t*nitMit about the matter of tin- firld; the mont 

div<'rse ptoaviluTc^ of iiHpiiry iato that HUl»jeul nuUter 
inay be ih^mi or advocated by different workf'i^, 

Ka>norttists, for i^xmnple, have reuomrnended pro- 
eediires ranging froni a reliance on iritrospeijtion, roas^jfi 
unaided by expcrieriee, mul the alleged Htrueture of the 
huniari mind, to the imi of the proeediires ho Hueccss fully 
applii^d in the physitjal sciences, 

Amt^ricun pgychologiHts for some time were inoving in 
the direction of tnodern scientific inquiry, but in re(!«nit 
yearg^ so^e^jlcd '"enipirica! psychology" hm been ujidcr 
attack froin Hithin the profession, not only by thor 
advocating existeritialist arid pheiiomenologieal pr«n(v 
dufc.^, but also by those urging a revival of montiiiignu 

In Lingiiistics, which had dt^veloped rapidiy m a 
icientific (leld, much attontion in recent years has been 
giveri to Noam Chomsky's viewg. Chomsky deliberaiely 
uses inent^Iistie procedures, elaimg that the mind 
posscSa<"s innaltj knowledge, and assumes a fundiiiiiGiiLiil 
diften^jice between man and other animals reminisceat of 
traditional JualiMlic philosophies. 

In othet fields also considerable agreement about the 
general su^jject matter of the field ig found, but great 
disagfeemetit about the most Uiieful procedures of inquiry, 
Even when there w agreement on the subject matter, tfiu 
use of a particular method may preclude inquiry into 
S4>rne important problems^ and some questions that arc 
discijgacd In great detail may arise more from tliu 
assumption^ of the particular method used than from 
what i^ found in the field of inquiry (e.g., questions 
about tiic inttiraclion of mind and body, taken m 
basically different levels or types of reality), hi addition, 
gometimes there m controversy about what the subject 
matter of a given field Is. And even among those 
advoc*iting icientific procedures of inquiry, there are 
widely varying notions of what llic appropriate proce. 
dures of inqiury are, 

A complex get of eontrovergies is found, theri, 
including digagreenrients about what ''science'' and ''scien- 
Ufie rrieflio^" desipiatc, the extent to which various fields 
of inquiry can bo usefully invostigaied scientifically, and 
associated r^ia Iters, Two quotations will help to illustratet 
these eontroversics, R.B. MacLeod, n psychoh)gist, says: 

"I am^ , , insisting that what, in the old, preseien' 
tific day^^ we used to call 'conscious ncss' still can 
^^andjioiijd be studied. Whether c>r not this kind of 

*For 0 tnore fjctailed dlHCtigsion, see the companion volume to the 
present bookj Rollo Handy .md E,C. Harwood, Useful Procndum 
of Inquiry i Gp*al Barrington, Behavioral HeNSuih Council, 1973. 



Htudy inny he vaiUu] a Hciufu-e depends m our 
defiiiitioii of the lenn. To be a sderiti^t* in my 
opinion, is to have boundless t!uriosity temp%irrf liy 
diseipliru)/' (In T.W. Wann, ed., B(>haviofk!n m'J 
l^cnompnalogr^ Contrmting fiase.^ for MaJ^^m 
Psychology, Chicago, Uiiivei^ity of Chimr/ti Pfesj^ 
1964, p. 71.) - - . b I - . 

llere we s^^c a revival of what seemed to llaVf? y^m 
<Hiuinaled frLim pHvelioIugieal intpiiry and a fevt^^r^iou to 
an older mc. of ^'science'' thai ^loen t\n{ eirjpluHiz€* 
'rvational co nlirntation^ 

Beiyaniju Lippincott, a pulilical scientist, 

/'Kni|iirieiHrti, we suggest, is based up^U tJir^e 
falsi' eauenptionj. It is based., .upon a Uke thePi^' 
of knowledge ; namely, that Only 'facts' ate rM 'The 
injlh is that univt^isals are tis r<'al as faet*^ ijRd fd^i^ 
vm only have meaning in connection w'th uni. 
versali, Empirieiim, . Js based on a falne corHic*ptiOjj 
of Huiontific nit^thod. It tends to assum<i tli^t faetg 
.^1 me how arrange themselves^ althou^ it k thi* 
social scientist who Imparts order and ineaUing to 
ilimn by btinging ideas to bear from within hi§ o*vn 
head. Em piricisni. , .assumes, with respect 
.^cial science, a false rcUtion bt'twfien Ihe £'b^er*^er 
and his data; the obicrver can never realty 
objecnivc with respect to hi§ data, for h^ ig p^fi of 
it. Ills data are not hke atoms, which are inatiirria^ 
but ar«j human beingB, like himself^ WhiA h*ve 
feelings and emotions, , , . 

'*|f the foregoing analysis is coirect, f>ojiti£?al 
theory cannot hope to develop unless it gtvog wp 
empiricism^ with it^ emphasis on descripti^^fi, aJici 
adopts a inora creative sdentific method. This d^^s 
not mean throwing deBcription overhoaf4, . . -it 
means, , ,tliat degcription must be more selectiv^e, 
and poBseBs niore meaning. We must se^ nt^*"*^ 
elcarly the part played by vaiues and by reason {rfie 
power to draw logical hiferences, to make dedii<^^ 
t ions J to connect facts with propositioiis, ^nd *Q 
connect one proposition with anotlier)." ("F^litidal 
Theory in the United States," in Cantentf^ofary 
Poiitioa! Schnca, Paris, UNESCO, 1950* b 2lQ T>. 
221.) kf' ^ 

Here we see strong influences of traditional ^istt^niob 
og>^ and nhilo^cjphical rationalisrn, and the attribution to 
''enipjrical'"' .scientists of views that are not held by rr^auy 
such iriquire^. 

In the past many nonsciciitists, especially lit^^lfy 
people, argued apinst scientific inquiry int^ hitman 
behaviur on the gromids that snch inquiry niad^ hurftans 
sutstirvMcnt to technology, led to the destrti^tiorl of 
beauty, the stiindardizjng of hfe, the despifituall^aijofl qf 
man, etc- (See, for example, Morris Goran, ''TM Ut^^rati 
Revolt Against Sciome,"- Pliibsophy of Science^ V«l* 7i 
1940*) Those argiiirtents are now being revived aMd jn the 
last few years sc^me, usually younger. Individuals cduc^ty 
m bchaviorrtl seicn tists have made similar ofgiirii^'nt^ 
against the behavioral science ''establishment/' Tfi^^ re^^iit 
attack on ^'objcietivity" often Is <?xpressed in {Dolit^tiil 
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terms, and the eriti<;H sometimes maintain tiiat many 
alleged behavioral science fiiidjrigfij far from lining 
warrmitcd ags«rtioim, siniply expregg iH^ c5<jiiulu8ioiis 
desired by a goviTiiment agor»<^K t**sy™^ %?iiste<l inturusl. 
Sucli crilica friiqut-'ntly oppost? tha "ethical iiuiitrality" of 
acjeme; insist tliat r«§poJ^abI*' scholars riiust be ^'coriv 
mitted'' on public issues; arid Mfguc that pgoksmoml 
oiganizatioris sucli m ttie dijciplin^ atesociafioiis ii\ the 
scholarly fields dtould tak^ ofliciaJ stands on the 
controversies of the day. The flavor of such criiicisnis is 
illustrated in a book edited Xheodor^ Itosj^ak^ The 
Dissmtim Amdenxy (Wew^ York, Pantheon Boob, 1963), 
and ill The MMng of aCoi^nier Cut^ur0 (Garden City's 
Boubleday, 1969). 

In Roszak'i latest book (0^}my th0 WmiQ^nd £nd^' 
folitios and Trcinscendmce in I^ostindu^tmi Soakty^ N*?^ 
Toritj Doubled ay, l9?2)i the hiimaMli^ protests of 
several decades ^o are &§k\f% cmpharf^cd^ My^ticisni k 
*idvceated, scleritific ifi(|uiry b iaid lo tinderlie the **mad, 
lad ontolog)' of our cultwre,^"' a dogrtatic udlmtTuncn to 
^eieiitific procedures is elaiiiied lo hiive Stripped our ^vorld 
<»f purpose, spirit^ and 01^011111^^,010^ 

Assessing th^ claims and cotiiiter^claUiiB iiivol'vcd ui the 
otmtrovemies corcemmg thu applicabililv of Bcieniifie 
procedures of uTCjuiry i§ cornplieatcd ^ccaLigo tltere k so 
inuch diBagTecnient, incohcreiicej and cc^nfu^ion in the use 
of key teims in Ihos^ c^nlrawcmies, in Ibe we^i s^^cijon 
>vf3 lUialy^e son\e of the conflicting jipo^cdLin's of inquiry; 
in latur sections ^e d^^scriie vv^liat appe*im to be the mo^t 
usefui type of inquiry. 

B. SOME OUTIMoCEpPaOcEDlJRESOF 
INQUIRY 

[n our civilisation wvjriy a^l^'ged ''v^ays of knowing^ 
have been tried iind at least lrac«s ^f those way^s ore 
freqtiefitly found in ccntefiiporary discn§||ong. The 
purported suecessfui outcomes otf kfiowing -also vary 
considerably, Many useful w&ys grouping ajid orgaP' 
iiing the niimerous methods ^'d have been suggegtc'd or 
tjaed probably could be found. Tor present purposes, 
diictisiion niay he fscilit^lud liy JocLtiiug att«ntioM on 
three general procedures (Wentjlistic-IlatiorEalistmc, Formal 
Wodel Building, and Subjcctiyfem), as (xintrastfid with a 
fiiore uieful procedure discussed later, ^aricus ^ipects of 
the melliods here differefiiiatcd mny fce uombiaed^ and 
wariatiaiis of the rneihods also cart be fotind. Out 
i^k^sifying iii only for corivenierice; %veh*ive not ^ttcrnptcsd 
to carve Nature at her joints,^" 

l^mtalistic^Rationali^Uc iVfi^edurf,?. This type of pro- 
cedure postulates a basic Bp Lit between the nrBeiital and 
fioniiiental, which are viewed as fiJiHl&iuenlally" different 
md irreconcilable type§ or jt^'vels of reality, fCnow ledge 
about nonrTicntal reality is ^ id to \j& possible tot the 
fnind, aiid attainable by riearis of propfisitionS or sorTie 
otiier intervening entitled iHat pu^<)rtcdly represent 
nonrwcntal ruidity to ot for the miiid, Kiit)wlti<l|c abuul 
niuch human behavior is pllega^d to attainable throu^i 
direct inipeetion of liio fTEintF fcy the niind^ introfipection, 
op some otJier type of action of thr, rtiind upo^i its ov%n' 
procosscs. So'Called reasoniug. of tlie type Urg*Kl hy the 
phlloiophic RationuJi.^tH, i^tr<:?i^^ed i irnportBUt kuowlndge 
is helitjved ty be ati*iinat»le Villi out roL^HU^^^ to 
ohHcrvutitin or perieriec;, 

lllngtrationH ran b*" fc^iJud in mmy i\rem o f in<qiiiry. 
jAlbert Kingtein once %¥rc)t«^i *'lSatiir« in the ri»ulii^atioii of 
the simplust eonceivabltf ina tlien^alic'd idoa^^,.. In a 
certaiii scn^i^, Uif^refore) | ludd It tnin llmt pun' lliou|rfit 



can grasp r^*dily , as the an dents dr<mmud.'' (Qnotd in 
Gerald llo|tou, '*Mach, Einstein, uiid the Search for 
Hi'alily,'' Dai'ialns, Spring, 1968, p, 650. For a ructuit 
cJefefise of ''scric^ntifie nitionalisrn," see Gior^o de 
Santillarvii, IbflevAions on Men and Idem, Candiridyu, 
NbLT. Pruss, 196^1) 

Naani Chonis% has not only revived a Cariejiiari 
dualism and suggested that Uie mind posiusseg iiiiiata 
knowledge, but believes he has found the solution to the 
classical problem of such a duplism, Descartes and oUiers 
struggled witii tliu probiem of how two ontolomcally 
different aufc^tartcui^-wbich by definition can each act 
only within it# own realm=can interact, as when a 
human decides £0 raise his anm and does so. Chomsk)^ 
belie^^es lie Fia§ f^und a solution in man's creative use of 
language^ which be sees m die most important distinctiori 
between nian ar*d odicr animals^ (Language and Af/nd, 
New York, Hurcourt, Brace & World, 1968; Artesian 
LittgLikti€}§^ New York, Ha^er 81 Row, 1966; and 
'^Recent (in Iribu lions to the Theo^ of Innate Ideag,'' in 
Robert Cob^u and ISlanc Wartofsky^ eds,, Boston Studies 
in the Phi£*^^^ophy of Science^ Vol. Ill, New York^ 
Huniiinities Pregg, 19670 

In ecouornies^ P.A> Hayek argued that human behavior 
rxiust be unclcrst^od from ■*within" and that wo must 
iriterpret oiber p^ople^s behavior in '*the light ofourowri 
rriind." Lud^^ig von Mises argued that to understiind 
human beha'^i^r '"there in biit orie scheme of iiiterprwta- 
tion and analysis availafcle, namely, that provided by the 
cognjtiori anJ analysis of our own purposeful behavior,'^ 
and alsa that tHe ^'ultimate yardstick of an ec^inomic 
theorem '.s correctness or ificorfectnegs Is solely rmson 
unaicJed by expuriunce." (Hayek, The Caunter^Revohitiofi 
fjj Scimm, Clencoc^ Free Press, 1952, pp. 44-45^ p. 77; 
von f^\k^^^lfiimafiA*^iion: A Treatise on Eaonomics^ 
Haven, Yale tnive^ity Presg, 1949, p. 26, p. 858.) 

A marked feature of siieh views is what John Dewey' 
called th « for certainty, Wiatever may be found in 
a changirig vvorld ^ the mind is alleged to be so structured 
that it appreliend^ tmlhs vvith complete accuracy, tlicreby 
yielding Some fully assured knowledge of human behavior- 
This attempt t-fl make the results of ratio cinution 
irrefutable in jprinciplu by *'facts," experience, or 
observation fli^H *ii the face of hard^won lessons in linnian 
intellectual hiBtor^^, 

Probably the number of investigators of hiifnan 
behavior who espuu»e rati onalis tie mentalism as boldly ns 
iie vvriters qiiott-d here is not large, but milder or more 
disguiBed sirrtii^r vie%vs (and therefore at least potentially 
more dangerous) arfl niiinerous. The belief that the mind 
c^n tell hb gdnethiiig important about human behavior in 
advariee or iriilepcndently of obsen'ation is widespread. 

The ^*out«flm€3'' eherishod liy* those following gueli 
procedures apptfruntly boine sort of intelluetiial 
satis faclian. Tiiat satfafaclion re^uhg from an ernphasis on 
internid eonsisieriey, general nlauHibility, and a kind of 
seeulur rnveMlior^ that nroviaeg "starting points,"' *'in- 
Hi^^itrf," «r LiontiUisipns, Such investigatoi^ apparently are 
reassured hy e<5uvi*'lion that no possible obiervation or 
experience ceuld cast donbl on the resijlts. A '^purt; 
knowledgo," llier^i geaina lo he what is searched for; the 
lure of whinH in 5^0 afipealing to Homr? that tbey ignori] the 
iiunic^rouj^ lailurep attrihutabU: to such proceduros aiul the 
i^iic{M?^si?s of iiiqiiirrrn who liave liutjn developing a niore 
ji.^efiil ruvih<_j(h 'flw 0tw' of certainty tuui he ho strong 
ihut inip<)rtaiil cyiditiice in ignored. Kor cxaniple, althongli 
Lalandi' had miiHidi^rable evidtuice ft^r Neptune's 
«'iUM% in {]\}^ bafhnploriH phrase, "He knew bo well that 
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Uiere was no planet there that he could not cllscovur it.'" 
(The Conflict of Scienac and Socieiy^ Loridon, VVattH, 
1948, p, 4.) Many supijgttd deicriptioiig of evoiits hav^ 
corisidiTable plaugibility and niiiy accord with strongly 
held bdicfej but still be mistaken, In discimsing the failure 
of soine writers to note the difference bct^veen 
confittHation aiid initial plausibility, the psydiologists 
Gt'orgc Mandlcr and William Kessen gay: 

**. , .they may even provHde n prodigality of 
plaiiiibie initial gtatements in their ljuildiiig of 
convincing portraits^ but they and tlie iionumpirical 
psychologiste in guneraU apparantly never feel the 
iliaipest goad cf the research psychologist- to find 
out by looking whether or not he is ri^t.'' (The 
Language of Psychology^ New York, Wiley, 1959, p* 
250.) 

Formal Model Buildings Despite the criticisms made 
later on in this section, we arc not arguing in general 
against tlie use of models-^forinal, niathematicul, pliysicalj 
or otherwise. Rather, we are pointing out miilcading or 
uncritical uses of thc^e models, In many redacts the 
dangers are similar to tliose discussed in the preceding 
sectiDii^ but ratiier tliaii relying oil the ''stnicture of the 
mind" to arrive at conclusionB about human behavior, 
sometimei workers con^se a warranted assertion about a 
particular iTiodel with a warranted asiertion about ^nie 
aspect of htiman behaviur. 

For present purposes we ^all erriphasize cxampleg from 
game thcoiy, utility theory, and decision theory; gimilar 
examples could be taken from inforination tlieoiy, general 
^stetna flieoiy^ cybernetics, and other areas. The 
underlyiiig aim apparently is to develop a inodel diat can 
be controlled rigorotisly and studied thorou^ilyj in the 
anticipation that useful li^t will he shed on aspectg of 
human behavior diat have been difficult to study Uiing 
other techniques But^ as we diall see^ die li^t died may 
be viewed in quite different ways by different workerij 
and one begins to suspect that for some \vorker^ the 
delimits of further and further manipulations of the 
mocfel take precedence oyer useful information ahout 
human b eh avion 

To illustrate, in dieir work on game theory John von 
Neumann and Oskar Morgcnstern hoped to diow that 
"die typical problems of economic behavior become 
strictly identwal with the mathematical notions of 
suitable games of itrate^." (Theory of Games and 
Economic Behaviof^ 3rd ao.^ Princeton, Princeton Univer' 
sity Press^ 1953, pp, 1-2, emphasis added.) An enornioui 
ainount of attuntion wai given to working out game 
theoiy^ and it was sometirnes bailed m en out§tandin| 
scientific achievennent, coniparable to Newton's eelestial 
mechanics. (Anatol Rapoport^ '^Critiques of Game 
riieory " Behavioral Science, Vol 4, 1959, p. 49.) ^et 
many became disillusioned with game theo^ a^^d doubted 
diat the varioug problems it was originally hoped could be 
solved would be solved. (R, Duncan Luce and Howard 
Raifia^ CameM and Decisions^ New York, Wley^ 1957, p. 
10.) Probably a main factor in the disillusionment was 
that many predictions of human behavior resulting from 
game theory were not confirmed by the evidence, But 
this, rather than discouragiiig some workers, led Lhem to 
view gonie theory m prescriptive, not descriptive. 
Rapoport, for example, says" 

*"1 think a categorical disavowal of dmcriptiu€ 
content is implicit in th<7 entire ganie theoretical 



approach, Came theory is df'EnituIy normative in 
iipifil and nficthod. Its goal is a prCBcriptim of how 
a ryiioniil player diould behave in a given gaine 
situation when die preferences of this player and of 
all tlie othur playerg are given in utility inilts," 
(Fiffhts, Games^ md DebaUu Ann Arbor^ Dnivemity 
of Michigan Press, 1960, pp. 226^227.) 

But tills too may generate difficulties. According to 
Robert L, Davis, the use of **raHoiiar' in the usual 
contexts of decision tlieory is unfortunate, for the 
tlicories do not tell the alleged rational pewon what he 
.4iould do, but rather state one way in which the 
expected pay-off can be maximized, even though the 
pay-off may he obtained more easily in other ways, 
('Mntroduetion," in RM. Thrall^ CH. Coombs, and R.L. 
Davig, Decision Processes^ New York, W^iley, 1958, pp- 
4-5.) In a later paper Rapoport a|rees that game theory 
"ceases to be normative'' in soine situations, and says that 
game theory is ''neither prescriptive nor descriptive,-' but 
is a structural theory that descrihes in inatheniatieal terms 
"die Icgical structure of a great variety of conflict 
situations.-' (**Gam€ Theory and Human Conflict,'' in 
Elton IVIcE^cil, ed.. The iVsJure of Hurrmn Conflict 
Efiglewood Cliffs, Prenticeflall, 1965, p, 196,) 

In many game and decision Uieories tlie most that can 
be said is that if a person finds himself in a gpecified type 
of sitnation and if al! the play en behave according to the 
gpeeified mlcs^ etc.^ then aoluticns are available that will 
tell him a way to achieve as much as can be achieved in 
such sitiiations, But that seems a far cry from the 
grandiose claims sometimes made for those fields. 

The internal consistency^ mathematical rigor, and 
ingenuity used in developing theie modols may all be of 
an e reception ally hirii order, and periiaps the satisfaction 
gained in doing such work is sufficient for many workers. 
But that alone is no warrant for iaying either that the 
theories predict or odierwise illuminate human behavior, 
or that the prascriptions given are ugaful in solving hiiinan 
problems. For e?£ ampler much work in game theory Is on 
*zero sum'- ganies in which the winningi of sonie players 
must be equal to losses by other players> In economic 
competition, on the other hand, there need not be 
winneiB end lose^ iri that acnse^ but rather a general 
improvement or net gain for all involved can occur^ The 
eonditiona es^ntial to a gama theoty solution} then, may 
contradict what is found in the human behavior the 
theory is designed to illuminate. 

Some of the inain reasons models of Uie type we are 
discuisiiig often yield poor predictions arei 

(1) To develop the theoiy^ aisuinptions are made 
that are clearly inconsistent with ^e type of situation in 
which the predicted human behavior occurs, auch as 
"perfect knowledge' ' assumptions; 

(2) DoubtfuT aisumptioni are made, such as that 
utility m substitutable and nnrestrictedly transferable 
among tile players; 

(3) Difficull:ies occur in correlating something within 
the model to something outside it,' such as a numerical 
measure in the game and a pe^on's -"utility function.'- 
(Sec von Neuniann and Morgenaternj €)p.. ei^, p* 604; 
Luce and Raiffa, op* c/h, p, 5; Rapoport, 19S9, op, cit,, 
p, 65; and Ewald Burger, fntroduciion to the Theory of 
CaniGs^ trans, by John E. Freundj En gle wood Cliffs, NJ,, 
Prentice-Hall, 1903, p. iii. For a general discussion of 
snnie of the key Ibhucs, sen Ch, VI, ^'Utility, Rationality, 
and Formal Apprnaches to Value,'^ in Rollo Handy, The 
Mmmremmt of Ka/ucs, St. Lonis, Wurren H, Greeu, 
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1970.) 

When Ae inodcls are taken m doacriptive, there often 
seems to be relntivfily little attention given to extCTiial 
testing, With reference to models, siujh as an infonnatiori- 
haiidling model for human behavior, that have been used 
by many vyorkers in paychoiogy, Alphonse Cliapanis nDtes 
lliai: "Even when we find model Luiidors attempting to 
make iome validation of their models we some times find 
them Using m icientific evidence the crudest fomi of 
obaervationi collected under completely uncontrolled 
ConditiDiii." ("Men, Machines, and Models,'' Am&rican 
hychclogist, VoL 16, 1961, p. 130,) 

luce and R aif fa reprd utility as *^an indispensable 
tool" for their book, emphasize how difficiilt it is *'to 
detcrnnine a person s utility function even under the most 
ideal and idealized experiniental conditions," but urge 
more work on that topic. They then my : 

"Mf it is so difficult to determine utility functiojii 
under the beit of conditions, there is certainly no 
hope at all tliat it can be done under field 
conditio lis for situations of practical interest. Thus, 
if the theories built upon utilit)^ theo^ really 
demand such measurements, they are doomed 
practically; if Uiey can be useful without making 
such nieaiureuien^j then why go to the troubJe of 
learning how? As in the phyrical sciencegj we would 
claim that a theory may very well postulate 
quantities wluch eannot be measured in gerutral, and 
yet that it will be possible to derive some 
conclusions f roni them which are of use, , , .The 
rnain purpose is to see if under any con dit ions, 
however liniitcd, the postulates of the inodel can be 
eonfnned and, if not^ to see how they may be 
rnodified to accord better at least with those cases. 
It wXl still be an act of faith to postulate the 
general existence of these new constructs, but 
soniehow one feels less cavalier if he knows that 
there are two or three cases where the postulatei 
have actually been verified." (Luce and Raiffa, op, 
ciu, p. 13, pp. 36-37.) 

The reniark just quoted seems to expre^ a certain 
ambivalence: if one wishes not to be "cavalier," testing of 
the ''postulates" is called for, yet the inability to test 
Aoroughly is not taken as fatal to the existence of the 
postulatt^, If one adopts the view of some inquirers that 
it does not matter if tlie ^'postulates," "^assumptions," 
ete.^ are ^'contrary to fact" or ""distort reality, so long as 
good predictions result from the ^^tlieor};'' we still have the 
embaiTassnient that such predictions are not forthcDnung 
in practice. And-^ if the deicriptive role is given up, we 
have other problcma about how useful tte ^'theory'' is in 
prescribing behavior. 

A.S a ffcneral sta; ement of what is often found in uses 
of fcrniiu models, we note Uie following stagcB: 

(1) 1/arioiJs assunied notions cJbout human behiivior 
arc taken as sound (axiomatic, or truisms, or as otherwise 
assured). 

(2) Those notions are translated into a fonnal model 
(rnathenalical, cybernetic, etc). 

(3) r^unieruuH transfomiations, perhaps requiring 
mafkcd ingenuity and technical proficiency, are made 
within the model- 

(4) The results of thoBC transfonnalioiis, when 
translated out of the model, are imsnnied to provide 
illumination of typical problems of human bi'hiivior* 

As stated, ivnv may qin^stion wh ether thi« type 



of quest for certainty does occur* Two examples will be 
given : 

(a) George Hoinans developed a model of -^elenien- 
tary social ht^havior" laaed on fivc^^postulateH' yeflecting 
some notlDns found in economic "theor}'''* and in 
behavioriit psycholo^, (Social Behavion !ts Etemmtary 
ForffWj New York, Harcourt, Bmcc & World, 1961,) He 
vdei^ed elementary social behavior as ''face-to-face contact 
between individuals, in which the reward each get^ from 
tlie behavior of the others Is relatively direct and 
immediate.'^ (Ibid,, p, 7.) His five "postulates'' ftdJo^vi 

(1) *"If in the past the occurrence of a particular 
stiniuju&situation haB been tlie occasion on which a 
man's activity has been rewarded, then the more 
siniilar the present Stimulus-situation is to the past 
onCj the more likely he is to emit the aetivity, or 
some similar activity, now.'" 

(2) '"The more often within a given period of 
time a rnan's activity rewards flic activity of 
another, the more often the otlier will emit the 
activity." 

(3) ''The more valuable to a man a unit of the 
activity anotlier gives him, the more often he will 
emit activity rewarded by the activity of the otlier,'" 

(4) *'TKe more often a rnan has in the recent 
past received a rewarding acdvity from another, the 
less valuable any further unit of that activity 
becomes to him." 

(5) ""The more to a man's disadvantagii the nde 
of distributive justice fails of realization, the more 
likely he is to display the emotionpJ behavior we 
cdl anger." (Ibid., pp. 53, 54, 55, 75,) 

The usefulne^ of these conjectures niigli t be questiotied in 
view of their reliance on marginal utility notions^ arxd one 
wonders if differing cultural settings and social stmcturcs 
might not make an iniportant difference in social 
behavior. Homans has great confidence in his pastulates^ 
despite the lack of confirining evidence. He saysi 

"At the level of elementary social behavior there 
is neither jew nur Gentile, Greek ncr barbarianj but 
only man* Although 1 believe this to be true, I 
caimot demonstrate that it is so, , . .Accordingly, 
^ough I believe that the general features of 
elementary social behavior are rfiared by all 
mankind, I believe it as a matter of faitli only, and 
the evidence that I riiall in fact adduce is almost 
wholly American,'* (fbid.i pp, 6^7,) 

Our present interest is in what other workers have done 
with Honians" postulates, John and Jeanne Gullahorn 
have developed a computer model of elenientaiy social 
behavior relying heavily on Homans " modeh Their report 
shows how difficult the technical construction of such a 
model can be. They are enthusiastic about the uses of the 
computer inodel, but at the time of their report had done 
very little in the way of teBting tJie model apinst 
ohseETed behavior. They say: '*The siinulation appem to 
have verisimilitude, but iU verity has not yet been tested 
against actual social interaction." (John and Jeanne E, 
Gullahorn, "A Coniput«^r Modd of Elemental Social 
Behavior," in Edward A. Feijenhauni aiid Julian Fe|dinan, 
eds., ConipuWn and Tfioufiht, New York, McGraw-Hill, 
19fi3, p. 376.) 

Roger Maris has recently worked in detail m the 
Internal consistency of HomanH' five postulates. ('The 
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Logical Adequacy of Homaim' Sodiil Tlirory,'' 4 mc^rk-nn 
' Socio iogkml kcnneuu 7«K 35, 1970.) Maris uuriclutli'-s ttiat 
the posluUiles are probably logii-allv coiiSLHtetit uricl lliut if 
yertaiu assumptions ir«* inaile, some of whiub lit" mgards 
as (|Ucstionabie, niaiiy of Honmnsi' other coiidus?on# cn^^^^ 
bo logically deduced ircin his fivf postulat«a. 

Here wtj have a logical iiio(J<»l and a eomiputtJr model 
constnjcted from aii origirial postulate mcid^lj both of 
which inay provide usolul infomialion about HonittTig' 
origirial models but which do not go to tb« hi^urt of the 
niatti^r in tJic sense of assessing Iiqw warrnritud tin* 
original mtKlel \yas. 

(b) In 1953 Arriold Tustin published a hook in 
which he applied a fcedbuiik analysis to, and developed an 
engineering iiiodel for, some of the ecoiiorTiiL nations 
(investment multiplier; the cunchision dial inv^cglinoiil 
equals savinp) in JiL Keynesi' General Thvory, (Tustiiu 
The Mechafiism of Economic SyHems^ London, 
Heine man 1953.) In «:onimenting on Tugtin's v^ork^ 
Stafford Bee r writ es en th usi asti cally : 

, .no one would claLm that the model is wliolly 
comparable with a reaMife economic gyBteni. Wiat 
has been achieved, §urcly, is insi^it into economic 
niech an ignis j and m implicit promise lliat a 
scientific attack oii certain limited yCorioniic 
problenxs (hitherto^ perhaps, regarded unap- 
proachable , or unstate^le, or even m manifestations 
of divine wrath) may prove possible, . , .With the aid 
of the simulation techniqiies of operational regearchj 
fbetij it niiJst be possible to construct a model of aii 
economy competent to handle at any rate aome 
real-life problems, With the aid of analogue 
engineering it may further be possible to experinient 
on die model, ond to use it ^ a pinea-pig. And if 
all this is possiblej then the economy becoriiei a fit 
subject for cybernetic control rather thari giieaav^ork 
and tiie vapourinp of political tJieoristJ."" (Cyber' 
netics and Ifmc^ement^ New York^ Wiley^ 1959, p. 
350 

But if Key ne^' notiofis turn out to be rnistakeii, all we 
have are models upoii models of a misleading "dieory^"* 
which may turn out to be equivalerft to the vapourings 
of political theorists. 

Subjeativisrri^ The rnaterial diicusscd in diia section 
overlaps to some degree that discuBsed under Meiitalisrrij 
but the subjectivisms discussed here do riot necessarily 
involve die assumption of a separate mind, '*Sub|ectiviini'* 
is a loose teirii and has been applied to many prDccdureg 
of inquiry, sorne of which have a atrpftg *"iritellectuaJ" 
flavor and some of w^hich are hi^ly ''emotional/' At 
present there is considerable interest, m many behavioral 
science fleldsi in e^iitcntialist, phenonienologiael, and 
hunnunistic procedures, all of which focus attentiofi on 
inner"' processes in human behavion (For ejeamplea of 
such metnodological ihcmeSf see William Hitt^ *'Two 
Models of Man, ' Amvrkm Psyahobgist, Vol. 24^ 1969; 
Abrahajn H. 5Ia^low, '■'What Psychology Can Learii firom 
the Existentjajists,'' Ch. 2 of his ToujGrd a Psychology of 
Bein^, 2nd ed.j INew "York, Van Nostmnd Reinhold^ 1968; 
and Charlotte Buhler, ''Basic Theoretical Concepts of 
Humanistic Psycholom^,'' .4/nencan Psycholagisti Vol. 26, 
1971,) 

For present purposes, we sliall focus on two ii^pectsof 
this general approac;h: 

(I) The rdiurtce on sorne inner sense of eorrecUicsi^, 
trnih, or warranty, such as in tuitions. This can ha found 
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in highly intellectuah teduiicaK and quuntitativc settings, 
Robert H, Strotz, for i'xaniplo, in a di^cuision of eardinal 
utility, emphasises the ''strong inluil've appeal" of some 
garne theoi^^ axioms, and maintains that cveiy ''nomial 
person would clearly accept them m precepts of 
behavior," (''Cardinal Utility,'' 4meficfln Economic Kin 
view. Vol. XLin. 1953, up. 391-393.) This typifies a 
clasgieal deductive qui'St for certainty in which iome 
certain or unchallengeable starting point is "found/' and 
then later transfonnationa of fliat starting point are 
believed to yield similady ^-perfect knowledge." 

The app A to some private, inner sense is abo found, 
not at tlic begin niu<; of an inquiry , but at the end. An 
interesting example is found in the >vork of the physiciilj 
P. W. Bridpnan. Hi^ views are complicated, and he 
Ircquently exhibits reniarkablc candor. He says til at he is 
* 'be coming more and niore conscious diat my life will not 
stand intelligent scrutany*'"* Althou^ mudi of his 
methodological work concertis problemi diseuased extent 
sively by philosopheii, he says that hia '^reading of 
philosophical literature has been ve^ limited/^ He 
struggles with many issues at great length and without 
apparent progress^ and at one point notes that his readere 
may wonder why he is tty^ing to make a certain point at 
all. 

In his diaeusaion of procedurea of inquiry Bridpnan 
strongly rejects such notions as that ' thought is the 
measure of all things," tliat "conclusions can be drawn 
endowed with an inescapable necesiity," and that 
"mathematicg haa an absolute validity and controls 
experience,'' He also rejecta eome forms of solipsismj but 
yet says that "nodiing rmtters except what I am aware 
of," and diat ^'direct experience embraces ordy the things 
in my coniciouaneii." Lnplieit in his view is the notion of 
a mind posseting psychic powers; the '"objectivity" of 
tables, starsj etc.^ is genemted when different minds react 
in a iimilar way. 

Bridgman rejects the view diat *^pubHc confirmation" is 
a central aspect of iciantific mediod. He argues that in 
the last analysis it is alwayi one individual who finally 
accepta a conclusion* He notes the poaaibllity that he 
mightj under extreme circumstances, make the judgment 
that all his fellow workers had gone insane, and 
coneludei* **The criteria are thus ultimately my own 
private criteria, and in this sense physics or mathematics 
or any other acience is my private icience." He also 
argues diat ttie final t«8t in seientific inquity is when the 
concluiion **clicks" for the individual, (The Nature of 
Physical Theory ^ Princaton,- Princeton University Press, 
1936, pp. 1345, pp, 1BB^S6\ Reflactians of a Physicist^ 
2nd edM New York, Philesophical Library, 1950, pp. 
36^61, p. 347; The Intelligent Individml and Society ^ 
New York, Macmillan, 1938^ p. v, p. 1, pp. 152-153, pp. 
157459.) 

(2) Rather than an appeal to some inner certainty 
either at the bepnning or the end of an inquiry, as has 
just been discusiedj some writers argue that inquiry into 
human behavior must be iiibjective in the sense that an 
understanding of inner states^ such as feelinp, is necessai^ 
to such an inquiry, while natural science proeedures of 
inquiry are restricted to external happenings, This general 
point is advocated by worken in a variety of fields. 

F,A. Hayek, for exaniple, says that there is no obstacle 
to investigating "unconscieus reflexes or processes" in the 
human body icientifically, and as **caused by objectively 
observable external events,"' However, he goes on, the 
social gciences (in the mnm of what formerly were called 
the moral scicnees) arc ■■concerned with man's conscious 
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«r reflected octioii" m which choice m po^ible. Inquiry 
into such bphavior is bmtd on **our subjective knowled^ 
of ttic workings of the humdn Uiind ' ' and "what we can 
see only from the inside,'' (Hay^ck, ojp. oit., pp. 25 26, p, 
44, p, 59._) Such views are fr^uently imnd in Verstehen 
tileries, WUliani Dray, for example, holds that human 
actions hflve to be understood froni **the actor's point of 
view" inaist^ tfiat "only by putting yourself in tihe 
agant'i jpMition can you und&rmnd ^hy he did what he 
did/' Even thaugh many human behavioii are lawful, 
'"dLicove^^ of the law w^ould still not enable us to 
undemand then in the sanie projper to this apecial 
subjectniatter,"^ (Imws and Exphnation in History^ 
London, Oxford tfnwenity Pre^ 1957, p, 118, p. 128.) 

For a pointed critieism of views that rnuclt husnari 
behavior ean be imderstood oidy fiom the ''inside,'' see 
May Brodbacfc, "On fta Phflogophy of Ae Social 
Sdancei,'' PMosophy of Science, Vol. 21, 1954, and 
Richafd Rudner, **PhiloiOphy and Social Science," 
Philospphy of Scwnae, Vol, 21^ 1954, Botii are reprinted 
in EC. Harwood, R^oonstfuction of Economks, 3rd ed. 
Great Barringtonj American Institute for Economic 
R^cffch^ 1970; \ voluine m which several otiier t^Ievant 
methodological mxi^n are also discusied*) 

As a final exampl^^ Peter Winch arpes that there is a 
basic differerice between the ''concepts'' of the physical 
aiid die social gciencei. Conceptioni used in the ^cial 
acienc^i ^'enter into social life fteelf and not merely into 
the obseiver's description of it." Winch argues Oiat social 
scientists often err by ra^dSng as cmpirieal questiona 
what are a priori conceptual questioni. Phyaical science 
itvmity ams at prediction^ but human decisions cannot be 
definitely predicted; "if they could be, we rfiould not call 
theiTi decisions." He maintains that the "'central coneepfe 
idiich belong to our urideritanding of ioeial life are 
incompatible with concepts central to the activity of 
seientific prediction/' (The Idea of a Social Science and 
its Relation to PhilQ$ophy, London, Eoutledge & Kegan 
Paul, 1958, pp, 93»95^) a & 

WidiQUt in the ili^tait denying that human emotioni, 
feeling, etc., are important, ©na niay question tha 
uiafuUieai of alleged explanationi given in terms of a 
iynipathetic understanding of the behavior of oneself or 
othcim, inasmuch as luppotten of Verstehen often 
emphasise that they are aupp lying "'explanations"' of 
behavior rather than *'niere descriptions." Arthur F. 
Bentl^, at least as long ago rb 1908, pointed out that 
allegoa explanations in terms of feeJinp often are 
tautological, H§ gives m m illustration a parson who, 
upon seeing a nian bullying a boy. knocka the bully 
down, Bentley aiked why the nero behaved as he did, and 
was told diat ^nipathy for othen motivated die action. 
Bentley then asks why the ^inpathy \vas expresgad in 
some social lettingi but not in otlien: 

'"The man who got the praiie froni the crowd is 
known to me, Haifa mile from where he lives there 
are wonien and children working their lives out for 
less tfian a nouriihing living. Nearby m old wonian 
starved to death a hw days ago- Child-labor und^ir 
most evil conditioni is common in the city. A 
Ueiid of his is making his wife's life a buFden by 
day and a horror at ni^it^ Ifet he does not 
inteivene to save the gtarving, or to alleviate the 
condition of the half-fed workers. He docs not join 
ttie society for the prevention of child-labor. He 
does not use his influence with hm frietid to sliow 
him tlie brutality of his ways.. ..When my friend 
said that sympathy had moved the man to his act, 



he did^ then, but restate in other words the very 
question I had asked.'' (The Process of Governmentj 
Bloomington, Principia Press, 1935 ed.^ p. 3, p. 6,) 

Tliat Bentley *s uriticisrn of motive-explanations as 
frequently only restatements of the behavior to be 
accounted for is still pertinent is illustrated by the 
following recent quotation from a psychologist: 

"Thus, other thingi equal, the pewn described aa 
strong in achievement motive diould he more 
wiPIing to initiate achievcnient'oriented activities 
when pregented with diallenging opportunities in his 
environrnent and rfiould be mow penistent in diem 
when confronted with opportunities to en^ge in 
other kinds of activity Sian tiie pei^n^descnbed m 
weak in achievement motive/' gohn W. Atkinson, 
"'Changa of Activity: A I^ew Focus for the Theory 
of Motivation^" in Theodore Mischel, ad.. Human 
Actiorit Conceptual and Empwical Issues^ New 
York, Academic Press, 1969, p. 130.) 

The procedures of inquiry described in this section all 
rely in gome important way on an appeal to some inner 
knowledge. In view of tlie human record j one might well 
suggest strong skepticism toward whatever seems sub- 
jactivcly certain or unqueitkmahle. HurkcheSj intuitions, 
seni€i of certaiaity, and what is self-evident have been 
WTOtig so often, and can so impede progress, that the 
persiatence of defenses of subjective methoos is aurprising. 
l^o posiible clue.^ to that persistence will be mentioned 
here^ 

Fifst, subjactivisms (e^rtreme or fnild) tend to assiime 
the separation in sume ftindamental way of man and the 
rest of the cosmos. Even if tfiera is no commitment to a 
fully developed or clearly thought out epistemological or 
ontolo^cal dualism, a dualisrn is accepted methodolo^- 
caBy. Once human diinking, feeling, etc., is regarded, not 
Bs iiosocial adjustive behavior, but as psychic or 
mentaliitic products or process (con^asted in some 
fundamantfll w^ to tihe nonhuman), one faces a gap 
between the two realms tliat cannot be bridged or can 
only be bridged with difficulty. One Is likely to generate 
problemi about "privacy," "how the mind can know the 
world or other minds^" etc. The long and intrenched 
dualistic tradition in Western civilization may make 
acceptance of dualism (even if one Is not frilly aware of 
the dualism) seem m normal thrt challenging it is nearly 
undunkable. 

Secoiid, some purported scientific procedures that 
reject the mind, mentalism, consciousness, etc., still 
reflct^t sontie of the con sequences of dualistic and 
spiritistic assumptbns. Some fonns of American beha- 
viorism fall into that category. Beginning widi a Cartesian 
mind-body dualism, many behavioiists and materialists 
rejected ttie mental half of ihe dualisrn and constnicted 
their tnethodologies on what was left^ but without 
rejecting thorou^ly the entire framework of a mind-body 
split, (For trenchant comments, p a J,R. Kantor, The 
Logic of Modern Science ^ BlDomington, Principia Press, 
1953, pp. 258»259; and John Dewey and Arthur P. 
Bentley, Knowing and the Known^ Boston, Beacon Press, 
1949, paperback edition 1960, pp. 130482.) 

Either the brain (or tfie brain plus other parts of the 
body) is given many of the old psychic hinctions of the 
mind, or inuch that is digtinGtiveiy human is overlooked, 
ju^t an, at preserit, jphyslcd investigative techniques alone 
are not adequfite for inquiry into physiolo^cal subject 
matters^ so phydological techniqueg alone are not 
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adequate for much hunmn beliavioi. The failure of some 
workere to come to grips with distinctive hiinian behavior on 
the baiis of physieal and physiological investigative 
techniquca do^ not, of tjoume, show that mibjeclivist 
metlious are ugefiil, hut may lead some to turn to 
subjectivigni. 

The failles can become coniplex iirid subtle. B.F. 
Skinner, for example^ myBi 

"An adequate science of behavior must consider 
events taking place within the skin o( the organism^, 
not m physioiogica] mediatoo of behavior^ but m 
part of l^ehavior itselL It cm deal with these eveiits 
witliout assuming tihat they have any gpecial nature 
or must be known in any special way. . , Public and 
private evente have the same kinds of physical 
dimensions." (In Wann, op, citf p. 84^ eniphasis 
added.) 

Here Skinner rejects a bifurcation betw^eeii public and 
private events and nonscientific inquiry into human 
behavior^ yet hfa statement sugg^t^ a detach ing of the 
organiam fiom its environment much m the inind ii 
separated from its body in older dualiims. A pointed 
critique of such locali^atiDni of behavior haa been made 
by A.F. Bentley. ("The Human Skin: Philoaophy's Last 
Line of Defense," Philosophy of Scienae^ Voh 8, 194L.) 

Intrenched cultural traditioiii of inquiry caii be 
exceptiomlly .difficult to overcorne, and traces may occur 
even in wriieri who pride theniseiveg on having rejee^id 
spiritistic or mentalistic procediirei. Viewing human 
bdiavicr as organ ism ^nv.vonment traiiia^:tiQiis, whicb will 
be dlBcuised in detail later, raquirag niUch vigilance to 
avoid falling into the t^ps that have inipeded ao many 
past attempte to arrive at wafrantcd asaettions, 

C, A MORE USEFUL PROCEDURE OF INQUIRY 

Gmierai AcQOunt of Pron^durr^^ We have digDUiied 
proccdur€i in which the outcomes for many inquirei^ 
ware plausible and intellectually satisfying reports^ and 
which gomietimei reflected confidence that the results 
were guarajitead to hold ind^ependantly of obiervations. 
'Hie pfocedures pref'^ntly under diBcuaiion are not 
axpected to yield such certainty or finality* The hope, 
raUier, is for uiaful results, and die Dutcome is the 
development of warranted aasertioni emablini us to 
predict events and thus in some degree to Pontrol those 
events or to adjust our responseg to them. (A^ccurate 
pradictioiii of advene weather, for example^ enable us to 
take appropriate protective actio ti even if we cannot 
prevent slQimi.) 

Radier than the development of aatiifying and pluusible 
reporta, tiie objective is the devdopnieiit of bcreoBin^y 
accurate descriptions of what happens under specified 
circun^tances. Many mmmentatora argue that "explana- 
tion'^ aliould be the goat, and maintain, for e:?carnp|e^ that 
defcrjption tells you only Uiat gmas Is green^ but an 
explanation tells you why glass is green. But explanations, 
when analyzed, always mem to he descriptions of 
connections among thinp and eye tits. Even io=caUed 
'^ultimate explanations^' arc descriptioni of presunrird 
general invariant conncctionB, such as that Natme, or 
God, or Keality, is '"just that vvay.'* 

ELnsteii!, for exaniple, once maintained that the aim of 
physical theu^ ia *'to help us not only to know how 
Nature ia and hoii) her traiu^actiona are carried thraii^i, 
but also to reach as far as possible tlie perhaps Utopian 



and seemingly arrogant aim of knowing why Nature h 
thus and not otherwise*" (Holton, op. eit*,.p. 659,) But 
one can al\vays ask: '^'Why should Nature be that way; 
what is the ultimate explanation of that?'' 

In everyday Ufe we often ask for an explanation wheu 
somelhii I untovvard, surprising^ inconvenient, or dis€xr> 
certing happeni; e.g., we ask why the car would not itart. 
The "explanatioii," diat the itarter gear broke, points to 
what nee^ to be repaired m that the car wilt again 
function nonnally. Such explanatioris are dcicripdons of 
vaiious diingi, events^ and their relations* 

Both descriptions and obiervations involve abstractiQns 
from the totality of Aings and event a in the field of 
inquiry. Some observationi, measurementij and deicrip- 
tions^ althou^ not en'oneous, may be irrelevant or trivial 
(if one is attempting to decreaie traffic congestion In the 
Lincoln Tunnel, presumably the laOst tneticuloui record 
of the geiial nuniDeiB of tiie ^utomobUei passing dirou^ 
will not be useful). Further inquiry niay lead to wore and 
more useful cbeervations and deicriptionsf all of which 
abstract among (focus attention on some) aspecti and 
phases of the total iitnation. 

The view— seemin^y supported not only by common 
ienie hut by Aristotle 'a nietaphysica--that heavier bodies 
by their veiy nature fall faster Aan lighter bodies, was an 
accepted report tiial accorded with soma obsarvatioiia ^for 
example^ a feather encounters wo much air rasiitance that 
it faJjB much slower than a lead ball). One of the early 
experiments by Simon Stevin involved two lead ballsj one 
ten times heavier than the other, dropped from a hei^t 
of thirty feet on a sounding boards Stevin found that the 
two balls reached the board so nearly at the same tifne 
that only one iound wai heard. He also found the smrie 
to occur whan balla of Ae gwa circuinference, but 
differing ten-fold in wei^t, were used. (De Beghinselen 
dm WaterwichtB^ 1586; Stevin s r<apntt is quoted in F. 
Sherwood Taylor, A Short Histcry of Science and 
Scientific Thought, Nev York, Norton, 1949, p. 100.) 
Admittadly by later standards Stevin meaaurements were 
enidei but they still were useftal and provided importarit 
clues for more preeiie meaguremeiitg. 

The technolo0 available to an mqutrar often is a major 
factor in what mn be observed* In Galileo ^§ accotunt of 
his experimenti on balls rolling down an inclined plane, 
he emphasises die care he to ok to niinimii^e friction by 
making the balls "very hard^ round and sniooth,'' and in 
making tfie iurface of the poove in die inclined plane 
"poligSed and moothed bb ajcactly as can be,*' He was 
not able to measure time more accufately than to l/IO of 
a pulse heat^ which he accompllihed by an ingenious 
water clock. Within those technological limi^tioris, he 
found that the distaiicei the balls traveled were always 
proportional to tiie square of the times involvud, 
(Dmlo^ms Conmrning Two New ScienoBBi 1638; Galilao^s 
report is quoted in Taylor, op. cit.^ pp, lOO-lOl,) 

Michaar Scriven hai observed that in a senie Galileo 
was fortunate in the iiietruments available to for 
they were eufficiently sensitive to raveal the ^^la^"' of 
falling bodies^ but not sensitive enough to reveal 
mounting ene^y lo^es m the si^e of the balls, or the 
distance traveled, increased. (*"A Possihle Distiiictioii 
between Traditional Scientific DiscipUneg and the Study 
of Hainan Behavior,'' in Herbert Faigl and Wichael 
Scriven, eds., Minnesota Studies in the Philosophy of 
Science^ yoL I, IVIinneapolii, Univej^ity of Minnesota 
Press, 1956, 335,) 

Thii lead^, to another issue about which confugijig 
Unngs have been said. Analol Rapoport, forexamplej in a 
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Qritickin of view emphasizing the iniportance of 
observation, ^ya ttat mathenifttical physics "would 



have never left die ^ound'' without "ideally ttue and 
l^ctuallf falsa laws^' such m Gaiaeo-s law of falling 
bodies, (**Various Meaning of Theo^j" American 
Patiiml Scimce Remm Vol. LII, 1958, p. 983.) Here 
tgoui w© diould mk what the objective of inqimy' U, 
a the goal is plausibility of mme aort, **idedly bue 
I^wb" may satisfy, but if wa wiih to prediot and 
control, (tie "^factual falaene^'' is a problem* A 
itateineiit cf posdble relations, iUch as Oalilao's law, 
i^ay le useful ^dtiiin a certain ran^ because our 
ineasiwing devic€i cannot detect deviatiDiiSy or because 
the deviations are ac small they do not inatter, and 
*nay he useful as approsEiniations in other ranges 
because eorrecdons (for eneigy b^s, etc.) can be 
niadle. A. statement of coniiectionB lO "ideal'" that it 
does mt apply to any sitnationi we are investigating 
mar e^en fce helpful if we can uae tiie -law'' together 
wim soma warranted insertions to arrive at new 
warrajited assertions. But to praise the *^conteary to 
f%ct^' aspect of a geiieraluation aeemi peculiar, because 
uaa in iii^iiy depends on our ability to compensate 
for the inaccuracies. 

A ivarraiited ^sartionj thenj do^ not repreient 
Trudi, parfect knowledge, or certain ty* The name itself 
iUggesta that attention be given to what the warrant 
is; i.e., tha adequacy of ttie evidence iupporting the 
aasertion. As inquiry prograsaes, a warranted ^sertion 
may be changed and made more accurate; the 
^aertion is always open to inspection, ehallenp* and 
mg^ficatiDn in the li^t of new evidence (e,g., 
iiiccesiive detenninations of tfie roeed of li^t). Within 
the linito (technological and otherwiaa) of GaHIeo% 
expemientj his **law''' held exactly; under otfi^ 
deciunatances &e **law" does not describe accurately 
^at is ibund. The latter is neither a derDption of 
Galileo ^8 achievamantij nor a basii for preising his 
findinp m "'ideally true," 

Altiiou^i perfect or complete knowledge no longer 
is ragatded as the god of inquiry, one merit of flie 
type oi inquiry practiced so iucceisfully in niodem 
scientific in^estigaticns is the hi^ level of agreement 
often reached. The reliability of the best scientific 
finding ii such m to overcome (uiually) many other 
diflercnces-^politicali ideolo^eal, cdturd. This is in 
inarkeJ oontrast to other procedures, where practi- 
tionen of the same maftod ofc^n atriva at vastly 
d&erent renilti, pa^aps dl of which i^re dieged tdf^e 
certain. Even when strong political preisure is used on 
behJf of a scientific hypothesis or conjecture* 
cohiradicted by the evidence (e.g*, Lysenkokni^, tfie 
wei^t of the avidenca often is enou^ to displace 
eventually the politically supported conclusion. 

The continuing cycle of checking conjectures or 
hypotheses against the evidence, dev'doping modified 
ooiije4:turt:s on the basis of new evidence^ etc* , %idth no 
finj at^ppir^g point envisagadj is the ongoing process 
of inquiry^ Tnii iSj of oouiie, not to deny that at any 
given tini€j erroii can occur or that the data will 
^etn to siipport what later turns out to be rnistaken, 
W.I J. Beveridp^ for example, notes a situation that 
its Parallels from time to time: 
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"In Dr. Monroe Eaton's laboratoty in tfie United 
States influenza virus can be made to spread from 
one mouse to anotiier, hut in Dr, C.H. Andrewes' 
laboratory in England diis cannot be brou^t about, 
even thou^ the same itrains of mice and viruSj the 
same cages and an exacUy similar technique are 
used." (The Art of Scientific Investigation^ London, 
Hcinemann, 1951, p* 24.) 



In^c inithiodolo^cal lltepture* "hypotheds'" sometimes designatci 
any ccrnj^cture about poadble eonnections among fac^, somctirnes 
des^ates only the riUhvdy Bcact formuiations that may occur in to 
latef itagei oi inquirf ^ and sometimes is ugad in l context emphadzing 
Ipgieal aed^ctlon. To avoid possible conftigjon^^ we prefer to uio 



*cotijectuit ^ m implying to an^ tentative notfon aoout poaiibie 
«ontiectioti& 



From tifne to time an apparently sound experimental 
test refutes a conjecture, but later work ^ows that 
unnoticed defects in the test accounted for faulty reaulti 
and the oripnal conjecture is confinned. For example^ 
Kaufinann's early ex^iimental t^t of Einatein's work on 
relativity gave regults incompatible with Euistein's con- 
jectureii and otfier competing conjectures yielded predlc- 
tions closer to Kaufeiarm-i experimental findings. After 
several years, phyiicisti concluded that Kaufmann's 
equipment was not adequate for his inquiry; what seemed 
to be "hard*' or corfect data incompatible with a theory 
turned out to be miataken. (Sea Hoi ton, op- cjh, on. 
651^652.) t-F 

And Hertz j \^o suggeited that if catiiode rays consist 
of particles a maCTetic field would be developedj found 
that experiment^y he could not detect the predicted 
magnetic field. Later he iuggested that if qathode rays 
were discharged between negatively and positively charged 
plateg, the catiiade rays should be deflected by the 
charged plates. That too failed in his experimental test. 
However^ his conjectures later were confirmed; his 
experiments had been defective. (Sea L/W. Taylor, 
Physics: The Pioneer SciencB^ Boston, Houghton Mifflin^ 
1941, p. 776, and Kantor, op. eit,^ p. 108.) 

Often conjectures that were developed on Uie basis of 
general apeculationi but which were unteatable for a long 
time, or at least not tested, later are confirmed. J.R. 
Kant or has iummarized some of those conjectures i^out 
heat: 

fascinating and paradoxical feature of tiie 
physics of heat is the early development of ideas 
which, thou^ later abmdoned, finuly turned out 
to be exceedingly aatisfectory, These are the 
variants of tfie notion that heat is, or is connected 
with, motion or agitation of particles. Bemnning 
with Bacon (1620), Descartes (1637), and Hobbes 
(1635), the following philosopheti and scientists 
proposad this view, Siou^ for different reasons: 
Amontons (1702), Boyle (1738), Cavendish (1783), 
Locke (1706), Newton (1692, 1717), Huygens 
(1690), Hooke (1678), Daniel Bernoulli (1738), 
Lavoisier and Laplace (1783) and Davy (1799)." 
(Kantor, op, cit,, pp. 173-174.) 

^is su^eats the : nportance of continued interweaving 
between conjectures and data rather than Peking for 
permanent establishment of a scientific conclusion or a 
refiitatiDn for all time o£ a hypothesis by an experiment, 
^e desire for an ultimate solution is often found. For 
example, in an article minimizing the relevance of histo^ 
of science to methodology, Norwood R. Hanson attaches 
great importance to the point that frequently the beat 
argument, based on tiie best data avairable at a given 
time, is not the argument **that is ultiinately correct. He 
ftirther ehamcterizes as *'an exciting disclosure"' tiiat 
**scientific advance and rigorous logic do not always walk 
arm in ami''; a "disclosure'' that would hartUy come as a 
surprise unless one were strongly influenced by the quest 
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for certaiiity. ("The Irrelevance of History of Seicntje to 
the Philosophy of S -ience," Jaarnal of Philosophy^ Vol, 
LDC, 1962, p. 581, pp, 578-579.) 

John Devicy pointed out some thirty-five yuare ago 
that in scientific mqiiiry both the Initially suleeted facts 
and tlie plausible conjecturei about diem probably will he 
modified as inqtii^ progresses; thai Bcientific concluiions 
t^ken to be ''finally truu'' nonriaily obstruct inquiiy; and 
tliat typically in the jourse of inquiry "correct 
coiiclusioiii have been j rogTessively reached from in- 
correct *prenusei/ " (Lome' The Theory of Inquvry^ New 
York, Holt, Rinehart and Winston, 1938, pp. 142^43.) 

One of the most significant characteristics of modern 
scientific metliods of inquiry is tliat tliey in elude 
procedures for correcting and revising bo^ the finding of 
inquiiy and the methods used. The inquirer begins with 
>vhat seem to be the pertinent facts in a problem 
situation, and he attempts to develop a description of 
what is happening that is adequate for solving the 
problem. When advance towiu'd a solution is blocked^ 
conjectures are imagined by the inquirer about possibfe 
connections among the facta. The conjectures Aat emerge 
from observ^ation of facts are merged with observation of 
ne\v facts (inchiding improved description of the earlier 
facts). When advance again is blocked, new or improved 
conjectures enierge that in turn are merged with further 
observations; Uie entire process may be repeated many 
tdmes in succession. In tfie couiBe of inquiiy, the initial 
probleni situation may be reformulated, what ^^emed to 
be hard facts may turn out to be mistaken, facts that 
apparently were pertinent may become irrelevant and 
vice-vema, and the initially most plausible conjectures may 
have to be abandon^. The outcomej when inqui^ is 
successfiiU IS a warranted assertion; i.e., a useful 
doicription of what happens under specified circum- 
stances. But *ven the best available wa^anted assertion is 
not "certain''' or an embodiment of '"truth'"; later inquiry 
may lead to its modification or abandonment. 

The matters just discussed are related to ^e question 
of the most useftil bepnning point in inquiry. John 
Dewey contrasted the **gfosi inacroscopic, crude subject- 
matter in piima^ experience-' with tfie "refined, derived 
objects of feflection* ' The macroscopic subject-matter 
"sets the problems of science and furnish es the first data" 
of feflectionj and die results of reflection are tested by 
"*retum to thinp of crude or macroscopic eKperience^the 
sun, earth, plants and animals of common everyday life,'' 
(Experience and Nature ^ 2nd ed.. La Salle, Open Court, 
1929, Ch. L) 

Joseph Ratncr concludes that ''the fundamental 
medioaological problem of all inquiry" concerns the 
gtarting point of inquiry, and tihat the rise of modem 
scientific inquiiy items from Galileo's bagmning with 
macroscopic subjact>matter§ imther than ^the refined 
objacta of refleerion which constituted die Aristotelian- 
medieval -icience of physics,' " ("Introduction," in Joseph 
Ratiier, ed*, Inteli^ence in the Modern Worlds New York, 
Modern Library , 1939, p- 91.) 

Other investigator begin their inquiries with refined 
objacta of reflection, Ratncr conadefs several in^timces of 
writers who take fomiat logic and madiemati^ , as die 
niodol for scientific inquiiy, and die difficulties those 
writers encounter. Other Illustrations can be found in 
recent discussions. For example, the sociologist Arthur L. 
Stinch combe says diat it is more important for 
conternporary sociolopats to invent theaiy than it is for 
them to lest it. (Constructing Social Th(*ones^ New York, 
Harcourt, Brace and World, 1968*) Some audioii who 



emphasize testing argue tiiat it is pennlssible to start 
inqulo^ with the deveiopntcnt of elaborate hypotheges, if 
diey eventually are tested. 

However, if conjectures are allowed to proliferate in 
the sense that an un tea ted conjecture is assumed to be 
correct and fiirther untested conjectures are bflsed upon 
it, the chances of arriving at a useful conclusion are smalL 
To illuitrate, If there are 10 stages in an inquiry, and 10 
initially plausible conjectures at each stage, die chancy of 
an inquirer selecting the correct conjecture lO times in 
succession is only 1 in 10 billion. Even if there were only 
2 alternative conjectures at each of 10 stages, die chances 
of selecting all the conect or more useful conjectures 
would only be 1 in 1,024. The interweaving of 
conjectures and rneaiurements of change at each stage in 
inquiry, then, is the procedure offering most hope for 
success. 

The interweaving just described wm emphasized many 
times by John Dewey, In die passage quoted below, he 
uses 'Mdea^' for what we call conjecture." When inquiry 
is blocked, the inquirer moves beyond the immealate 
facts or presumed facte: 

"A fli^t away from what tiiere and then exists 
does not of itself accompliab anything. It may take 
the fomri of day-dreajning or building castieg in the 
air. But whan the fli^t lands upon what for the 
purpose of inguity is an idaa, it at once becomes 
the point of departure fDr instigating and directing 
new observations serving to bring to hght facts tiie 
use of which will devflop furtner use and which 
thereby develop awarenesa of die problem to be 
dealt with, and consequently serve to indicate an 
improved mode of solutiosi; which in turn instf^tas 
and directe new obiervation of existential material, 
and so on and on till both problem and solution 
take on a determinate fom* . . .Every idea is an 
escape^ but aicapes are saved from foaing evasions so 
far as they are put to uia in avoking and dtf acting 
observations of fiirther faetual matenal." (Knowing 
and the Knownf p. 319.) 

Closely related to this L>iue are questioni concerning 
tystematization mi deducibility* Soma writers argue diat 
die more advaAiced a sciantific area ia, die more the 
warranted a^ertions in diat area can be deduced fr'om a 
relativaly few generaKzationi or *Maw8.'' Sudi views have 
encouraged some behavioral scieritisti to develop very 
inclusive hypothetical st mature and to emphasize a 
deductive structure within thoie itructures. But, as Ratner 
points out, "^Galileo's badly systematiEed *few facta' 
were scientifically mpmot to Aristotle ^s well-systematized 
structure diat puifortadly "ejcplained'' so much. And 
Newton's phyiics, aldiou^ more developed as a formal 
deductive lygtem dian the phyira diat supeneded it, vtm 
far less useful dian the later physics. (Ratner, op^ cif., pp^ 
92-93,) What facilitatea prediction and control, then, need 
not be part of a highly developed deductive ^stem* 

Two other aspects of much scientific inquiry— quantifi- 
cation and exparjmentalion-^also tfiould not be viewed 
uncridcally. Detailed and precise quantification often is 
po^ible and use fill. But at timag, espeGially in the early 
stages of inquiry, crude quantification (expresied in terms 
such as -^more/' ^legs," Nearly,"' ate.) also can be useful, 
Stevin's early experiinent with fallinff lead balls, for 
example, had no better measure of elapsed time than 
listening to the sound of the balls hitting a board, and yet 
diis was sufficient to diow how erroneous the accepted 
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vievi were. Aiiyone mxo insiits on detailf^d and precise 
quantificatioii as bemg agential to scientific method may 
vimte time and effort on unhelp^I miantiflcatioii or 
focus uncriticalty only on what ia precisely quantifiable at 
a given time* 

ControUed axperiments in the course of which the 
consequences of a deiibemte chanp in one aspact or 
phaac can be measurad also ara ugudly uscfiiL But useful 
maasuremants of change can be made m other circum- 
stances (e.g«, astrononiy) and yield iniportant warrauted 
aisartiona. A "fixation*' on experijnentation may lead to a 
nedect of problems tiiat could be studied by otfier 
tediniquei or to pieudo-eitperiniental techniques. 

Iii any event ^ the experiinental derign and Ijie 
inatruinantation used nnis* be viewed as critically as any 
other part of the inquiry, as Arftur S. Eddington hm 
pointea out in a parable wout fi^ netg. In hi^ parable an 
ichdiyologisL i^ter^ted in exploring ocean life mm a net 
with two-indi openirp. After carefiiUy surveying his 
catch, he concludes that no iea crcaiura m lass than two 
inches long. In reply to criticiims that hii net waa not 
adapted to survey all ocean life, die ichdiyologlat sayi! 
"Anything uncatchable by my net is ipso facto outoide 
Oie scope of ichthyologicai knowledge, and is not psit of 
the kingdom of fi^es which has been defined as the 
theme of ichthyologieal knowled^, In diort, what my net 
can't catch iin't firfi/' (Thw Philosophy of Phymal 
Science^ Cambridge, Cambridge University Pre^, 1939, 
pp. 1647.) 

AdditiorMl JJUtorical Examples, Able scientific woritari 
sometimea do not gv*t an accurate account of the 
pfocadures they actuflly uaedj or tiiey may believe that 
Uiey are using one set of proccdurea but actually are 
using anotherj or they may deny flatly they are using the 
procedurei that they are using. Our description of modani 
tnquiiy in the previous section \9m baaed on auccessful 
examples of scientific work. Three additional examples 
will be considered as ^rfter illuatrations. 

(1) For a considamble periodi the ^ontaneoua geneiB^ 
tion of life was widely accepted and used to account for 
many obsaivable procesaei. Fannentatipn, for exampla, 
aaems to start from non-living materials and yat axhibiti 
life-like traits. Tha scientific isiues were often intermixed 
with other bsues. Some phUosophic matarialists favored a 
type of ^ontanaous generation of life from non-living 
matter in order to avoid theological ideas about the divine 
creation of life. Some religiouily oriented scientiits 
disapproved of ^ontaneous generation in order to 
support a religious view that life oidy comes from life. 
Some chemiifi, who were seaking to avoid importing 
biolopcd notions into chmiitry, favored spontaneous 
generation. 

AJtfiough in 1765 Spallaniani diowed that fermenta" 
tion processas could be delayed indefinitely by boilingi 
some scientists of tiie pariod believed that tiiey had 
damonstratad die occurrence of spontaneous ^neration, 
A limiting factor in scientific progre^ was the madequacy 
of the microscope len^g then available for observing 
micro-o^aniams. In Uie 1830 and 40's considerable 
progress waf made tow^d mora useful viewSf but by and 
large ipontanaous ganaration w^ still accepted and any 
oifanisins observed were believed to be remits of 
putrefaction, infection, etc., rather than cauieg. 

In 1861 Pasteur's work helped lead to the abandon- 
ment of tha doctrina of spontaneous gencraHon. Using a 
flask with a long^ diin neck, he boUed meat broth until 
no bacteria remained. The neck of the fl^k wag so narrow 
tiiat new bacteiia could not enter. The boiled broth could 



be kept for an indefinite period wiUiout putrefaction. 
After breakiiig off the neck, however, vithin a few hours 
the meat legaii to decay and rnicro^organlans were 
observed in flie broth. To show that micro-organisms 
could he carried in the air, Pasteur passad air tlirou^i two 
Bterile filters and found that the first filter^ hut not the 
seconds could Induce putrefaction^ (The account just 
iumniarized is taken from H.T. Pledge^ Scimce Sinm 
1500^ London, His Majesty's Stationery Office, 194Ti pp. 
163^165.) 

Pasteur's work, of counej did not absolutely disprove 
spontaneous generation^ but instead developed a highly 
wairanted description of what happeni under specified 
drcumstances, and thus made the invoking of ^ontane- 
QUi generation ^^explanations'" pointless for the type of 
situation under inveitigation* 

(2) Galilao performed some aarly experinients on the 
weight of air. He first worked with a large glass bottle 
stoppered by a leatiier valve. The valve was instructed to 
admit a fringe with which Galilao forced air into ttie 
bottle; he estimated he could force in two or three times 
mora air than the bottle ordinarily contained. Then^ using 
a balance with sand as the wei^ts, he weighed the 
OTmpressad air. After opening the bottle, he rewei^ed it 
and concluded that the "ex tea" compressed air was 
eqiiivalent in wei^t to the sand removed from flie 
balance. But he bad not been able to measure ^ith any 
accuracy tiie volume of tha "extra'^ air forced into the 
bottle. So GaJileo tfien devised anotiier experiment in 
which he forced water into a bottle of air without 
allowing any air to escape; tha air comprassed enon^ so 
diat tlia bottle could ba filled about thrae'fourthi fiiU of 
water. The bottle containing the water plus the 
oompresied air was weighed, flien the **extra'' air was 
relaaaed, and Galileo concluded diat tiie volume of air 
which eicaped just equalled the volume of water in the 
bottle. Then the bottle was rewei^ed, witii the difference 
between the two weiriiings equalling the wai^t of a 
volume of air eqiuvaTent to the rfircctly maasnrahle 
volume of water in the bottla, (Galileo, op* aiUj 

(3) In the 18tfi centuty heat was generally believed to 
be a material substance in the form of a veiy light or 
weightlesg fluid; a hot body was iaid to contain more 
caloric fluid dian a i^ld body. The caloric theory fit in 
with other prevailing notions that emphasized tha 
presence or absence of some material fluid. Living 
organisms were believed to contain vital spiritoj mag- 
neti^ed objects to contain mapietic fluid, etc. Such fluiafs 
were said to be "*subtle^* and capable of penetrating 
bodies having no visible apertures, A satisfying report tfiat 
seemed to offer an "explanation" of obse^ed changes 
rtieating/cooUnfij nn agnatic in ^deniagnetlziiig, ctc.^ was 
mus developeathat obstruct^ inqui^ for some tirna to 
come. 

In the late 1790's Rumford's work in the Munich 
military aoenal provided a mu^ superior description of 
certain heat phenomena and showed Uie irrelevance of 
caloric theoiy to the warranted assertione he developed, 
even diough the caloric tiieoiy was retained by many 
until the middle bf the 19th century. 

Rumford carefijlly measured the wai^t of gold heated 
from 32°F to a bright red, and found the wei^t did not 
change by otie-millionth part. Inasmuch as the prevailing 
view was that caloric is imponderable, those measure- 
ments were consistent with the existence of caloric. 
Rumfqrd's mcasurenients, however, in conjunction with 
his other work^^ helped to ^ow that warranted usscrtlons 
about heat could be made without reliance on caloric 
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fluid notioiii* In boiing cannons in the a^enal, Rumford 
noted the considerable nm in temperature of the broas 
barrels and the even higher temperature of the chips being 
drilled out. One conjecture was that perhaps the total 
heat produced comes from the chips, Rnmford arped 
that if §0j according to accepted caloric notions die 
"capacity for heat'' of Uie chips diould be significantly 
changed. But comparative measurements of mom chips 
and of similar pieces of metal rfiowed no such change. 

He then designed an apparatus in which a hollow 
cylinder encrosed in a box of water. A blunt drill was 
fotated continuously againit the bottom of the cylinder. 
After one hour, tiie water tempei^tufe rose to 107® F; 
after two and one4ia]f houni the water boiled. Rumford 
concluded that ^e heat generated by friction appear to 
be inexhaustible. If the friction appfvatUi is isolated from 
other bodies and can continue to yield heat indefinitely, 
Rumford argued, heat could not profitably be regarded as 
a material substance. The only conjecture he regarded m 
likely, in view of his experiments^ was that heat is 
motion. ("An Inquiry Concerning Sie Weight Ascribed to 
Heatj" and "An Inquiry Conceniing the Source of the 
Heat which Is Excited by Frictionj" Philosophical 
Transactions of the Royal Society of London^ 1799 and 
1798.) 

Belief in caloric could still be maintained^ of course^ if 
one assumed that the caloric fluid flowed from the air 
surrounding Rumford's isolated friction system , so further 
work would, be necessary (such as perfonning the 
experiment in a vacuum) to refute all vanants of the 
caloric conjecturCj but experiments like Rumford's hdped 
to dtow both diat ihe caloric conjecture was not useful 
and tibat a motion conjecture was useful. 

SeveraJ pointa are au^eated by the materials jusi 
discusaed. At times religious^ philosophical, and other 
beliefs can have a strong influence on the initial 
conjectures a scientist develops. Sudi beliefi can be 
productive} but also can be obstacles if adhered to 
tenaciously without sufficientj or any, evidence* Tech- 
nological facto is may play a significant role; at any given 
time the equipment necessa^ to test competing conjec- 
tures tnay not be available* Many rejected conjectures are 
not ^mpletely refuted, but rauier are abandoned when 
they fail to yield useful results. Plausible "explanations," 
however intallactually satiating, are simply no substitute 
for warranted assertions irom the point of view of 
facilitating elective prediction and confrol. 

D. MODERN INQUIRY INTO HUMAN BEHAVIOR 

Our view is that the same general procedures so 
effectively applied in the physical and physiological are^ 
of inquiry probably will lead to similarly use Ail results in 
inquiry into humaii behavior, That application faces at 
least two major initial obstacles, 

(1) In Western civil izat!on» the belief is deeply 
intrenched that human behavior (or some parts of that 
behavior) must be fundamentally different in kind from 
other proceiiCi we encounter, and that therefore ^me 
different method must be used. Refutation of such views 
consists chiefly in developing warranted assertrons about 
human behavior that foster prediction and control. The 
results of inquiry into human behavior to date do not 
begin to compare with the results already obtained in the 
other areai of aeientific inquiry* We suggest that the 
relative paucity of results is partly attributable to the 
non^use of the mediod we here call modem inquiry. 

(2) The relative paucity of results is algo partly 
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attributable to a serious tennifiological problem. We have 
little in the way of agreed upon firm names useful for 
communicating about aspects and phases of human 
behavior, Until naming is Improved we may remain 
bogged down in such confusion (of ourielvcs and others) 
and incoherent tliat comtmunication Is difficult or 
im^ssible, 

The emphads on uicful namiiri^ sometimes is quickly 
dismiised m a fixation on Uie trivial or ^e merely verbal 
and a nedect of "iubstantiye" problems. In our opinion, 
what is distinctively human about human behavior is^or 
involves— what we call sign-behavior. In that sense, a 
concern about language is a **iuBstintive" issue in inquity 
into human behavior. Moreover^ we believe that in the 
phygical and physiological areas prop'ess was also 
dependent on developing uaeful naming. Pledge, for 
examplej notes: 

'*The French chemical world did not abimdon 
phlogiston untU diout 1787; while Priestley, 
Scheelej Cavendish, and many othe^ never did 
abandon it. The iupe^eidori of phlogiston by 
oxygen, toother with tfie accumulation of what are 
now seen to be antique crroiB, dr€w attention to a 
nmttPr of primary imporiance in chemistry as in 
every science^ nomenchtarei THq technical terms of 
the time rnade accurate thinking almost impossible^^^ 
(Pledge, op^ cir., p. 116, emphaais added.) 

This is not to imply Uiat some scientiflc areas have 
satisfactorily resolved all die language problems; far from 
it, We are only auditing that ovemll tiia communication 
problem is worse m inqui^ into huxnan behavior than in 
other areas of aeientilic invoatigatiori. Elaborate spacula^ 
tiveor technical constructions are often developed, with 
no one being ^le to communicate clearly or definitely 
what is being talked dsout. 

A criticism of soine econcntiists by Joseph Mayer is 
applicable to discussions in many areas of human 
behavior. In describing die queat of certain economists for 
a particular type of ooBt measureinenti Mayer sayst 

^^Since the actual probleni is so disheartening, a 
diell-game attempt to escapa it has been inau^ 
gu rated. . ^ . This prccedura seeiiis not only to have 

f1ven no aid whatever toward a solution but to have 
ept the nninds of economists bam the actual 
problem. In frying to discover under which diell the 
cost or utili^ button has been put, some 
economiits have beau lulled into believing that they 
have been investigating the nature of nie button 
itself. , . , [T]he mind is kept occupied with 
guesang under which shell the button is. . ^ , [but] 
Qie button itself never appaars to have been laid 
bare for exaniinationi'' (Social Soienca Principles in 
the Light of Scientific Methoi^ Durham, Duke 
Univereity Press, 1941 1 p. 95,) 

"Behavior" is used here as a iiafne covering all the 
adjustmental processes of o^anism4n^environmenti This 
differs from those who restrict *'behavioi" either to 
muscular and ^andular activities within the otganiim} or 
to tho^ who restrict "behavior'" to so-called gross, overt 
activities as conti^gted witii **inner" or "mental" 
activities. Man is viewed here as a bioaocial organism; 
that i§^ as a biolojpcal or^nisni operating in-and-by- 
means^of a social environment* 

Knowiiig, as human behavior, extends over a broad 
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range of activitici. Naming is part of the range of 
knowing behavior. One who names slates, relaies, select*, 
identifiei, oideii, ^gtematizes, etc, m aspects and phases 
of things and events are differentiated, Names are not 
taken as thinp separate from, and intemiediate between^ 
the oi^oi^iam and its environment* Nor do we accept the 
conventional iharp sep^ation between a word and its 
meaning, for making the word, the word-user^ and the 
word's meaning into separate and independent "reals" is 
only too likely to result in hypostatization and insoluble 
epiitemolo^cd problema about the locus and status of 
^■meaninp" and ''knowledge." Nor do we imply the 
alightest finality in naining; as inquiry progresses we find 
changes and improvementi in earlier naming. 

Within naming, sonie names are congiderably more 
uaefiil than others. **Specifying" is that part of naming 
behavior concerned witn incre^in^y useful differentiating 
among aspects and phases of thin^ and events, and more 
congiBtently accurate naming of themi os is ^pjcally 
found in successful scientinc inquiry. Even the best 
scientific ipecifications are not taken as finaL AH aipects 
of scientific achievement are subject to possible change, 
confection, improvement, or abandonment. 

^'Describing" is expanded naining of more than one 
aspect or phase of §ome thing(a) or event(s), including 
relations among them. Useful descriptions are a primary 
aid in communication among humans and in one's own 
reflections. Mudi scientific inquiry is directed toward the 
development of more and more cornplete and uieful 
descriptions. Descriptions often are linked together in an 
"If. . .then. . form in warranted aasertiona and provide 
humans with the information neceisary to predict and 
control events witiiin or without die body, including 
adjuitive behavior to events beyond our cDntrol. 

As tentative descriptions are developed in inquiry about 
unifoirnitiei of rdationships or pattems of connections, 
the adequacy of the descriptions are teited by means of 
measured changes occurring among thLngs and events. 
Logical implications of the conjectures lead to still further 
measurements of changes. Frequendy^ mathematical 
^mboli are used to itate the ^njecture in rfiorthand 
form, to develop its logical implications, and to record 
die relevant data, Provided that the situation being 
investigated is such that mathematica] transfomiations are 
applicable, those transformations may greatly facilitate 
the development and tasting of conjectures. 

bi the histoty of inquiry we find three general 
procedures of inquiry, which (following Dewey and 
Bentley) we call the self-actionali the interactional^ and 
the transactionaL 

In self-actional procedures, independent powers, actois, 
or causes are assumed to function on dioir own. A 
primitive example is describing thunderbolts as a 
consequence of Zeus^ anger. Still prominently on display 
are attributions of hunuin behavior to die free action of a 
mind. 

In interactional procedures, presumptively independent 
thin|g come together in causal interconnection. Within a 
field of activity, isolated elements, subitanceSi units, or 
con£tituents of some type are asiumed to have an 
independent existence and then to interact with each 
other. Examples are the severing of a word's meaning 
from the ftinctioning of the word in human behavior, and 
accounts of behavior in which selves arc said to interact 
with other selves or with a detachable environment. 

In transactional procedures, "'transaction'" is the name 
for the full cngoing process in a field where all aspects 
and phases of tlie field, including the inquirer himself, arc 
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in common process. In many typical inquiries into human 
behavior the attempt to isolate and detach sijparate 
*'reals" and then somehow bring them topther yields 
incoherence, confusion, and an inability to maintain 
con§igtently the interactional procedure. 

To Ulusti'atei conventionally in inquiry into perception^ 
**sti!nului'' and **responae" are viewed Interactionally, 
And yet the attempts to state just what the stimulus Is, as 
severed from the response, and what both are in relation 
to other aqjects and phases of the situation, often fall 
utterly. The following quotation shows the kind of 
difficulty encountered: 

"Stimulus: A key concept^ or rather set of 
conceptSj used in a great many ways in psycholog)^ 
and within the pages of this book. For purposea of 
this chapter, the terni refers to a unit of sensory 
input-=for example, some definable unit of light 
falling on and exciting the receptore in the retina of 
the eye. Even witniti this nartow definition, 
however, complexities inevitably arise in specifying 
the unit. 

"The unit of input may be defined by the 
environmental object that serves as the immediate 
source of energy, as in the statement; *The stimulus 
was a red circle threa inches in diameter.' But 
defining the object clearly does not ^ecify what 
happens in tiie eye, for any environmental object 
can project an infinite variety of patterns onto the 
retina, and various objects can produce identical 
projections. Furthemiore, as we diall see, die unit 
as experienced by the observer is something else 
again, and cannot be inferred directly from the 
environmental object or tfie retinal pattern. (For 
example, a man may *aee' his wife or "hear' 
footsteps when neither would be inferred by other 
obaerverB.)'" (Bernard Berelson and Gary A. Steinerj 
Human Behavior: An [nventory of Scientific 
F\nding$i New Yorkj Harcourtj Brace §i Worlds 
1964, pp. 87^88.) 

Here, In the space of a few lines, we sec that even 
within the authors' ''narrow definition, die unit of 
sensory input referred to may be an ^^environmental 
object," or a "^sensory event," or the perceiver's 
experiencing of somediing as a unit. The apparently 
straight-forward and common^iense ^arp separation of 
stiniulug and response simply breaks down In inquiry 
when one attempts to say what the two are and how they 
are differentiated from each other and from other parts 
of the situation. This is not to say that what we start out 
with as stimulus Is identical to what we start out with as 
response, but rather diat focusing attention on the full 
process in a field in which the aspects and phases ore in 
corn m on process avoids the entanglement Berelson and 
Stainer describe^ 

In an effort to avoid such entanglements, we auggest it 
is use fill to be^n by seeking agreement' on names for 
thinp and events we can observe, so that we do not 
always have to repeat a longer description. 

If we use "cosmos"' to name the sum total of thinp we 
can see, taste, hear, feel, and smell (often aided by 
instruments), including relationships among those thingg, 
we can then differentiate among the many ^ings in 
cosnios the living things, which we name '^organisms*" 
Among the organisms, we differentiate further and use 
the name "man" for ourselves, our ancestora, and our 
prugony. 
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in ol^ervitig the traiisaciions of man witli other asp«cts 
and phases of tlie coiiings, wu nui«j Uuj Iraimaetioiis 
iiamed **oating,'\ "brealhirig,'\ «t^^ Wti also ob^rve 
transactions typical of man but found infrequently or not 
at all in other organisms. Such Iransacliong involve 
processus in which somuthing staiick for or refers to 
somethiiig else* Wr name these processus "signbchavior'' 
or **iign'' for aliort, 

Sign-behavior is th« typo of tran^Qtion that distin^ 
guishes some behavioral from physiological procc^es; i.e., 
a knovdng hransaetion froni eating, digest in file. No 
ultimate or absolute separation is suggt^ted, for sign 
processes always include physiological proce^es and may 
affect them, as when the reading of a riessagj^ eontaining 
bad news affects respiration. We use "Bign process'' as the 
name for the whole process^ not m the name of one 
^pect only. "Sign"' is sometimes used to refer to ihe 
thing that stands for Bomething else (amoke m a sign of 
fire), but we use "sign" as sliort for ''§ign process" and as 
including tlie full situation. 

Sign processes include signaling (as in beckoning, 
frowning, etc.), naming (as found generally in speaking 
and writing), and symlboling (as in symbolic logic and 
niathematics). Within naming, we differentiate cueing 
(cries, expletives, inteijections, etc.), characterising (every^ 
day practical naming), and specifying (the inureaaingly 
useful differentiating and naming of aspects and phases of 
thingB and events). 

Modern inquiiy (sornetimes labeled scientific), then, is 
huinan knowing behavior. Human behavior is not 
separated from the rest of the cootos and is investigated 
by tfie same method as used for nonhuman things and 
events. The central role of sign procftsges in human 
behavior adds to the importance of adequate LOmmuniea- 
tion when human behavior is the subject matter of 
inquiry. 

We make no claims to originality for the views on 
inquiry in this chapter. Many workers have made many of 
Uie same key points. For example, the 19tli century 
Enriiih mathematician and philosopher of science, W-K< 
Clifford, said in his address to the British Asiociation in 
1872: 
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**Remember, then, that [scientific thou^t] is the 
guide of action; that the truth which it arrives at is 
not tfiat which we can ideally c^ntciiiplate without 
error, but that which we may act upon without 
fear; and you cannot fail to see that icientific 
thou^t is not an accompaniment or c»nditiDn of 
human progress, but human progress itself'" ('*0n 
the Aims and Inatruments of Scientific Thou^t,'' 
contained in Leslie Stephen and F, Pollock, eds., 
Lectures and Essay London^ Maanillan, 1879*) 

Charles Peirce and William Jameg also helped to 
develop some of tfie main pointB we have made, The 
major contribution to date has bean made by John 
Dewey and Arthur F» Bent ley. In many respects their 
woA is still far ahead of other work in the field, and 
assimilation of their achievements is far from being 
achieved, (See Dewey, Logic: The Theory of Inquiry^ 
New Yorkj Holt, 1938; Dewey and Bentlay, Knowing and 
the Known^ Boston, Beacon Press, 1949, papcriacR ed,, 
1960; Bentley, [nguiry into Inquiries^ Sidney Ratner, ed., 
Boston, Beacon Press, 1954; and Sidney Ratiicr, Jules 
Allman, and James Wheeler, eds,, John Dewey ond Arihur 
F. Bentley: A Philosophical Correspondence, 1932'19S1, 
New Brunswick, Rutgere Univereily Press, 1964,) 



Uuring man's long histon^, many different procedures 
of inquiry have been used. Many inquires .^ek plaurfble, 
intellectuariy satisfying reports, and arc confident that at 
least some correct resulta can be achieved through 
ratiocination alone, tlirough an appeal to intuition, etc. 
But such procedures repeatedly have led to confusing, 
incoherent, and conflicting recommendations about sohi- 
tions to problem situations. 

We have attempted to describe mom uieftil procedures 
of inquiry, tifie outcome of which is the developtnent of 
warranted descriptions of things and eventSj including the 
connections among them. Those procedures, as developed 
to date, may be summarized as follows: 

Knowing as human behavior extends over a bread ranp 
of activitiesp 

Naming is the name applied to part of this broad range 
of human behavior. 

Humans behaving within the naming range of knowing 
apply names to aapects and phases of thinga, including 
events. 

Specifying is the name applied to part of naming 
behavior^ tiiat part concerned with increasingly useful 
differentiating among aspecti and phases of things 
including events, and more consbtently accurate naming 
of tliem. 

Describing is the name applied to expanded naming, 
diat is, to naming more tfian one aspect or phase of some 
Ain|(s) or event(s), inchiding connections among them. 

Mathematical symboling as uied in knowing behavior is 
shorthand specijfying. For eKanmple, the symbol 2 can be 
used as the shorthand name for two similar aspecti or 
phases of things or events, or m the ahDrthand name for 
second in some rank-ordering of aspects or phases. 

As yet, man has not iucceeded in differentiatin| all the 
aspects Of phasca of any fting or event. ThereFore^ all 
naming involves what is commonly named ^-abstracting*" 
Even tlie most accurate ^ecifying and the moit cjctensive 
describing possible today should not ha assumed to be 
final and complete in tfie sense of having named or 
d^cribed all that ever can be known concerning any tihing 
or event 

The procedures of inquiry include me^uring chanffes 
and developing tentative conjactTireij iometimeg caired 
hypotheses, about tihe uniformitiai and discrepancies 
found among measured changes, Such conjectures suggest 
additional measurements of ehang^^ which in turn niay 
suggest modification of earlier conjectures. When con- 
firmed by sufficient measurements of changes, conjectures 
are finally accepted as tiieoi^; diat is to say, aa adequate 
descriptions of what happens under cartain circumstances. 

Modern inquiry, sometimes labeled scientific, is human 
knowing behavior, largely in the naming range of 
knowingj concenied witli describing what happens, has 
happened, or miriit happen under specified circunistances 
in order to facilitate useful eon^trol over future events 
when practicable, including adjustive control of human 
behavior to eKtemal events. 

The following stages occur in Uie course of Inquiry! 

L The inquirer becomei aware of a problein situation. 

2. He observes wme facts that appear to be pertinent. 
Various aspecte and phases of the situation are differcn- 
tiated, some changes among them are measured ^ and a 
tentative partial description of what is happening is 
begun. 

3. In noting connections among some of the things 
observed and measured, other connections may be 
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inMpned. The inquirer focuses on ^hat seem to be the 
pertinent aspects and phmm of the gituation, and 
develops a c^njecttire us to ^hat may happen under 
^ecifi^d circumstances, 

4, Tliat conjectu?e ttny involve other facta to be 
obeervcd, pethaps including some facta origin ally not 
believad to be pertirient, As the inquirer proceeds, he may 
find tiie original problem aituation is quite different 
dian it fltit had seerned, 

5. The tentative deicription of what happens is 
iuppleniented and- p^rhftpa roviied, Transfonnationi via 
verbal or nLithematieal lo^c may be used. What were 
earlier taken .te facts niay ha revised or rejected. 

6* Perhaps anodier conjecture occun to tfie inquirer 
about possible conxiectiona among facts, including 
meaiured diangei. 

7, Invegtigation of th^ new conjecture requires furflier 
obiervation and perfiapg results in die development of a 



more adequate description, These procedures of 
observation/ reconsideration^ renewed observation; i.e., 
the interweaving or reciprocal stimulation of what 
are some times called ampirical obscivations and the 
formulation of hypo theses, may be repeated niany 
timai In succession. 

8. Finally, if the inquirer is succe^fult a descrip- 
tion adequate for resolving the immediate problem 
situation is developed, 

9. Furdier inquiries may further gupplernent flie 
deicription of what happens; in some initances new 
inquiries may reveal aspects or phaieg that force dri^tic 
amendment of tfie best earlier description, 

10. Inquiry has no necesiaty end. A complBte 
description of even a simple problem iituation apparently 
never has been achieved and may never be, but an 
adequately usefiil description is the goal of modern 
scientific inquiry* 
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1. WORKING DESCRIPTION OF 
THE FIELD 

PSYCHOLOGISTS inquire into human and animal 
behavior, with emphaiis on both tfie individual's 
adju^tive procedures and the evolutiDn of thoie 
adjustnienta within a species, Behavioral processei such as 
learning, ipeaklngj parceivingj etc, are investigated^ with 
considerably attention given to die measUfenient of 
individual differences in thoie processei. On tfie one side, 
piychologic^l inquiiy merges with physiological and ofter 
biologicar iiiquiry; on the other, with inquiry into group 
behavior. 

2. OTHER DESCRIPTIONS OF THE 
FIELD 

Modern paycholo^ had its inception in Germany with 
Gustav Fet^hner, Hermann Ebbing au§, and Wilhejin 
Wundt* In America psycholo^ began with William James' 
establi^nier^j of a laboratory at Harvard. James deicribed 
psychology OB '*the acience of mental life, bodi of ilm 
phenomena and of their conditioni/' (The Principks of 
Psychology^ New York, Holt, 1890.) Undemood ewlier m 
**die icieney of coiiiciougneiSj" ' in the twentieth century 
the field \ysa viewed by moat p^chologista as **the 
acienca of behavior*" John Wataon said that piycholDgr? 
**ii a purely objective, experimental branch of natUrJ 
science*'' (**p^chology as the Behavioriit Viewa It," THb 
Psychohgiml ReviBw, Vol. 20, 1913, p. 176.) 

Some cotitmentators emphasize me behavior of the 
individual a§ the main object of study* M* Brews ter Smith 
saya that in psychology "what runa ^rou^ an otherwiie 
hatetogeneoxis history is a pervading focus on the 
individual*" ("Anthropolo^ and Psyoholo^j** in Johri 
Gillin, ed*, par a Science of Social Man, New York, 
Macrninan, 1954^ p. 33*) And Walter Reitman deseribea 
p^chology ai the study of the 'individual in interaction 
with his environment*" (*'Piychology," in Bert F- 
Hoielit^, ed,. A Reader's Guirfe to the Socml Scienc^s^ 
rev. ed-, Ne\v York, Free Press, 1970, p. 93.) 

0 the If nieintain diat social behavior ii also part of 
piychological inquiry. In any event, a total septfation of 
the individuai and the social does not seem possible, As 
B*B. WDlm^fi points out, even "^purely" pnyaiological 
events involve an anvironment, (Contemporary Theortes 
and Sy^lem^ in Psychology ^ New York, Harper, 1960,) 
And Hadley Cantril argues that there can be "no *pewQn* 
except for ^ ^enviroiunent,' nothing ^subjective- except 
for what is ^abjective," nothing ^personal' e?^cept for what 
is 'social.' " (* "Toward a Humanistic Psychology," ETC^ 
Vol. XII, 1955, p* 280.) 

Sometime^ descriptions of the field of psychological 
inquiry are broad as to include all, or practically all, 
die bchavioriil fields. A special committee at Harvard^ for 
example, sai^i 



*We are gratfifyl to W Uli ain K, Estes for his thorough criticism of 
the orlginAl version of thii chanler. In our revision we havft 
adopted many of his propoiala una have incorpofated many of his 
aiggeiti^d wor^ingi. However, he might well disagree with mmy of 
the jud^enti yfo have made; cQnsequpntly the rhaptcr should not 
be liken re jj^ftserit alive of his views. 



■"Psychology is actually what psychologists do 
and teach; defined briefly , it is the s^iefice 
hiirnan and animal behavior, both indiviju^ 
iocial. To e?cpand this definition, piychol^gy la tb^ 
^stematic swdy, by any and all applicable ^d 
fruitfiil m€thodi» of oreanigms in relation t^ th^*' 
behavior, eavironnientar relationi, and ©3Eperienc^« 
Its putpose is to discover facts, principled ^d 
generaJissationi which shall increaae man-g knowl^ 
edge, underatanding, predictiva insidit, dire^ti^^ 
wisdom and control of the natural ^enom^tia 
behavior and experience, and of himself af^d tb^ 
social groups and inititutions in which and tfitou^ 
which lie futictions*'' (The Place of Psychology t^^ 
an Idml University, Cambiidge, Harvard UnJ^ergi^ 
Pteas, 1947, p. 20 

The following qttotation illuitrates the wije Nng^ of 
conteniporary' psychological inquiry t 

*'Our subject matter has become quite boul^dl^s^' 
muicla twitches and warn, the sound of po^fioi^^ 
and problerni of ^ace, the aeithetic qualities 
tonaa and sick minds^ piychophyiics ^d lab^*' 
turnover. The mnge of organisins involved *H th<^ 
studies of these problems extendi from pije^ns 
people, from amoeba to social groups/' (WUs^ 0* 
Webh, ''The Choice of the Problem,*' Ar^rican 
PsychQlogkt, YoL 16, 1961, p. 223.) 

A not afypioal description of fte field ii fpufld in the 
recent survey^ of behavioral sciendes iponiored by th^ 
Wationd Acadewy of Sciencaa and the Sooial Sci^Hoe 
Easearch Council; 

*-piychoIo^ is usually defined m the sci^titifi^ 
study of behavior, Its gubject matter ii}Cl\jd&S 
behavioral procassaa diat are obsarv^le^ giiQh ^ 
gestiirei, spaeeh, and physiolo^cal changeli gnd 
proces^s that can only be inf erred, gu^h tfB 
thou^ts and dreams. Psychology occupiea a ^Hicl^ 
position among the di^iplineg that andeaV^r t^ 
undemtand r^ian icientifiDally* It b in ptrt 4 lif'^ 
science, cloialy related to biolo^ and psychUyy^ 
for it studies the behavior and nnental Aincti^ti| 
living organlirng. It ii also a soaial science, reU'^d t^ 
anthropo|o0, loeiology, and political science^ for I* 
deala with teliavior in complex social ertViroi*^ 
menti, (Kenneth Clark and George A. Mi||efi 
eds„ Psychology ^ Englewood Cliffij Prentlc^^i^li 
1970, p. 5.) 

In recent yearsj however, lome piychologJsta Haya 
bepn to reject the type of scientific procedyfgs tjf 
inquiry so succcgsfully applied in the phyii^al Menkes. 
R.B» MacLeod, vvho urgea the use of a phenomenolorfical 
method, insists tliat '^consciousnesa''' can and ^iould he 
studied, and lays that to he a icientist ''is to hav^ 
bouadleig cnrioiiiy tempered by djicipline/' (*"pheno*^io- 
nolo0,'" in W,r. Wann, cd*, Bekmiorism arm ph^^iofn^^ 
nology: Contrastiiig Bases for Modern PsyCHohi^y^ 
Cliiea|yo, IJniver^iiy of Chii'ago Prcgs, 1964, p. 71,) Oth^^rg 
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have defended in piychological inquiry the mentaliwn 
urged by Noam Chomsky in lifiguistici, or have developal 
exiitentiahst and humanistic approaches that are not\ 
tific. (See John Shotter and Alan Gauld, *"The Defeubo of 
Empirical Psychology," Ammcan Psychologist, Vol. 26, 
1971; WUliam D. Hitt, "Two Models of Man," A merican 
hycholo^t. Vol 24, m9; Abraliain H, Maslow, "What 
Psycholo^ Can Learn from tlie Existentialists," Ch. 2 of 
his Toward a Psychology of Being, New York, Van 
Nostrand Reinhold, 1968; and Charlotte Buhler, '*Basic 
Theoretical Concepts of Humanistic P^cholo^," 
American Psychologist^ Vol. 26, 197 L) 

3. METHODS AND TYPES OF INOUIRY 

A cross-sectional view of the field of p^cholo^ can be 
gained by looking at the principal subdisciplines Uiat have 
arisen in responie to different hbtorical traditions. 

(1) Developmental and Experimental Child Psychology. 
For a long period chfld ptychologiits primarily observed 
children to get information about the maturation of 
various skills and capacities, (A, Geaell and FX. Ilg, The 
Child from Five to Ten^ New York^ Harper, 194&; F.L. 
Goodenoudi, Developmental Psychology , New York, 
AppletonCentuiy, 1934; L. Carmichael, ed., Manual of 
Child Psychology, New York, WiJey, 1954.) More recently 
workefs in mm field have combined observational, 
experimental, and '■theoretieaf*procedures. (See L.P, Lipsitt 
and C,C. Spiker, Advances in Child Development and 
Behavior, New York, Academic Press, 1963, 1965, 1967.) 
Much current work is influenced by and directed by 
leading ideas from Jean Piaget (The Language and 
Thought of the Child, New York, Ilarcourt, 1926), from 
work in linguistics (T. Bever, "The Cognitive Basis for 
Lingubtic S&uctures,' in J,R. Hayes, ed., Cognition and 
Language Learning, New York, Wiley, 1970), and from 
developments in general learnLng and bdiavior theoty* 

SW.K. Estes, Learning Theory and Mental Development, 
4ew York, Academic Press, 1970). Cross-cultural compari^ 
sons of cognitive development in children raised in very 
different circumstance is an important new trend in child 
psychology, (M. Cole, J. Gay, J.A. Click, and D.W. Sharp, 
Culture and Cognitive Processes, New York, Basic Books, 
197L) 

(2) Comparative and Physiological Psychology. For 
several decades following the pioneering works of E.L. 
Thorndike^ (Animal Intelligence, New York, Macmillan, 
1911), J.B. Watson (Behaviorism, New York, Horton 
1925), and R,M. Yerkes ("The Mental Life of Monkeys 
and Apes,'' Behavioral Monographs, Vol, 3, 1916), 
research in animal behavior was largely concerned with 
intensive analyses of particular laboratoiy dtuations, such 
m the multiple T^maze, the problem box, or the "Skinner 
box," for a few selected species of animals, most often 
Uie albino rat. Relatively little attention was given to 
differences among species and phyla. Several general 
learning theories were developed, notably those of Clark 
L. HuU (Principles of Behavior, New York, Appleton, 
1943), B.F. Skinner (The Behavior of Organisms, New 
York, Centuiy, 1938), and E.C. Tolman (Purposive 

*ln discussing the hiitorical development of psychology and 
related rnattcrs, for the reader's convenience we use conventional 
labf^ls such aa "leaming theory," "Freudian theory," "Weber's 
Law,"' etc. We wish, however, to draw attention to Ac diffetjng 
applications of "theory"; a name applied sometimes to highly 
s^cujative conjee turci, sometimes to the best warranted a^rtions 
available, and sometimes to abgertjons intemiediate between tliogi! 
extremes, "Law" also sometimes turns out to have been applied 
to unwairantcd conclusions. (See Section 8 on temiinology.) 



fnoX^'^/" ^^^^^^^^ M^n, New York, Appleton, 
1932). Later some of tlie leading ideas of Uie ethoiogists, 
notably K,Z, Lorenz (King Solomon's Ring, New fork, 
CrtMvcll, 1952) and N, Tinbergen (The Study of Instinct, 
Uxtord, Clarendon, 1951), led to increased interest in 
analyzing differences iii behavior organization among 
species and in studying animal behavior in closer relation 
to its natural settings. 

(3) General Experimental Psyehology. Sensoty p^- 
eholop^ was the first subdiscipline to develop substantial 
experimental and quantitative methods, beginning vvilh 
tfic work of G.T. Fechner, H.L.R Helmholtz, and W» 
Wundt. (See E.G. Boring, A History of Experimental 
Psycholo^, 2nd ed., New York, Appleton^Century»Crofts, 
1950.) Much work in this tradition has remained closely 
aligned with physiology, leading to quantitatively stated 
conjectures about receptor prpcesses (for example, J,C.R. 
Lickiider, ^Three Auditory Theories/' in Koch, ed., 
Psychology^ A Study of a Science, Vol I, New York, 
McGraw-Hill, 1959; M.H, Pirenne and P,H,C, Marriott, 
"The Quantum Theory of Li^t and tlie PsychophysioU 
o^ of Vision,'' Ln Koch, op. cit.) and to the exploration 
of basic physiological and biochemical processes (for 
example, R, Granit, Receptors and Sensory Perception, New 
Haven, Yale University Press, 1955; S.S. Stevens and H. 
Davis, Hearing, New York, Wiley, 1938; C, Pfaffrnann, *^The 
Afferent Code for Sensory Qmlity American Psycholoeist, 
Vol 15, I960). 

Other work m sensoty psychology has led to the various 
branches of ptychophysics and, more recently, signal 
detectability theoty, (See, for example, S S. Stevens, 
"Mathematics, Measurement and P^chophysics,*' in S.S, 
Stevens, ed., Handbook of Experimental Psychology, New 
York! Wiley, 1951; J, Swets, ed. Signal Detection and 
Recognition by Human Observers, New York, Wiley, 1964,) 
The study of perception, originally almost indistinguishable 
from woric in sensoiy psychology, has branched out Into the 
behavioral conjectures of C,H. Graham and his associates 
(Vision and Visual Perception, New York, Wiley, 1965), the 
phenomenological procedures of J J. Gibson (ffee Perception 
of the Visual World, Boston, Hougli ton, 1950), and various 
limited quantitatively elabomted hypotfieses. Current active 
research fields concern perceptud learning (E,J. Gibson, 
Principles of Perceptual Learning and Development, New 
York, Appleton-CeiituiyCrofts, 1969) and visual informa- 
tion processing (R.N, Haber, Information Processing 
Approaches to Visual Perception, New York, Holt, 1969). 

(4) Learning, Research on learning prior to about 1940 
was dominated by Pavlov's work in conditioning, by 
association theoiy as interpreted by Thorndike, and by 
the largely eclectic functionalist tradition as represented 
by R,S. Woodworth (Experimental Psychology, New 
York, Holt, 1938) and J.A. McGeach (The Psychology of 
Human Learning, New York, Longmans, 1942), During 
the next decade research was concentrated heavily upon 
animals rather than upon human subjects, and was 
organized and directed largely in terms of the learning 
theories of C,L. Hull, E,R. Guthrie, B.F, Skinner, and the 
controversies involving them. More recently there has 
been mcreasing attention to human memgiy, verbal 
learnmg, and so-called "concept" formation. (Much work 
on "concept" formation inquires Lnto the application of 
names to what is common to a class of things, as when a 
young child learns that both men and women are people.) 

(5) Personality and social psychology. The field of 
personality originally was a subfield of differential 
psyeholo^, investigate either in temis of typologies or 
trait organizations. (See A, Anastasi and J,P. Foley, Jr,, 
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Diffenrntial Psyvltnlogy, Now Yt)rk, Maimillari, 1049.) 
More recontly, inquircni have iwrmd Hiroiigly U)wanl iiic 
study of inulivatioiial proci^HscH in tlio iiiclividuaL Major 
iMiliiniict's liavi' Imm pHycluumaly tii- tlit-nry, Kurt 
Lewhrs^ iopuhigitral pnxM-dun'H (.1 Dymimw Theory af l^rr- 
sonality^ imm. hy D.K, AdaiiiH arul K.K. '/.v\wi\ Svsv Vork, 
MoGraw*IIiM, 1935), and puiiural behavior Uiuor)- (Juhn 
Dollard and N.E, Miller, l^vrmnality and Ihyvhalht^mpy, 
Nnw York, McGraw^lill, I95())/ (ionturrcnUy social 
psycliologUts havo developed experinientaJ techni(pieH; the 
main lines tjf research (^oneem nttitudes and Unur 
detenninanlg^ thinking and knowing proces^^s of parti- 
eular relevance for interpersonal relationH, and study of 
rdations in sniall gnnips. 

Svhooh of PHvchology 

Diiring tJie first half of tlie ecnlury several distinctive 
Hchools or systems of psyeholoi^^ developed concern in g 
the Hubject matter and objectives of psychology, (See R.S. 
Woo d wo r til, Co fit temporary Schools of Psychology^ rev. 
ed.. New York, Ronald, 1948.) Many of those k'hools 
have siiiee been abandoned (althou^i traces persist), and 
in general schools of tlie older type no longer exist. In 
the sense of eharacteristie points of view, however, there 
arc distiiietive grouping of con temporary psychoiogists, 

a) Behaviorism. Many leading Ameriean psychologists 
today are sympatlietie to some form of behaviorism, 
deriving from the early version presented hy fohn Watson 
in 1913: / . 

"Psyehology, as the behaviorist views it, is a 
purely objective, experimental branch of natural 
science which needs introspection as little as do the 
sciences of chemistry and physiea. , , ,The behavior 
of animals can be iuvestigated witliout appeal to 
consciousiiess. . . .The behavior of man and the 
behavior of animals must bu eonsidcrcd on tlie same 
plane, , . (Watson, 1913, op. r/h, p. 176,) 

Watson was interested in giving a motor or 
physiological account for all psyehologicid behavior. His 
position is sometimes called "mcehauLstie beliaviorism'' 
and has some similarities to Ivan Pavlov's ''reflexology,'' 
Another type of beh avion sni goes still further. The 
"physiealists" search for physicoehemical bases for human 
behavior and believe that eventually psychology will 
become part of physics (i.e., the 'laws'' of psyeholog)' 
will be reducible to physical 'laws,'' or the 'Manguage'' of 
physics will suffice to ''explain'' psychorodcal 
phenomena, or tliat in some otlier way behavior will be 
fully describable in physical terms). 

Many recent behaviorists take a broader view. Edward 
C. Tolman preferred the label "purposive beliaviorism" 
and emphasized inquir)^ into goal directed behavior, such 
as that of an animal in a maze, He argued that the use of 
^■intervening variables" makes possible the description of 
behavior in terms of functions ^at are not themselves 
directly observable. 

Clark L. Hull championed hypoihcticaUdeductivc pro= 
cedures allowing for experiment^ testing. (Hull, op, citj 
Alihougli much criticized, his work is often viewed as an 
excellent example of tlieoiy constniction in psychology^, 
Burrtius F, Skinner remains the outstanding exponent of 
''radical behaviorism" and "operationism.'^ (See Verbal 
Behavion New York, Apple ton-Century -Crofts, 1957; 

Behaviorism at Fifty," Science, Vol, 140, 1963.) Most 
recent behaviorists are willing to make use of intro- 



H[HM'tive data, as Ujng an res^ultin^ hypoUHihej^ are 
lerttahhs dirertly or indirm tiy. 

Kdwin C, Horiiiir j^tinuiuirizeH a widely hehl viewpciinl; 

n he fundamental principle here is that Hcience 
dtuils only with publie infomiation, and, whatever 
private con^^iousneHS may be like, it gets into 
seience only by publication of some sort by tiie 
words or gestures or oilier behavior of the onanism 
to whom tlie consciousness belongs, liven tlic 
uneonscicMis is tapped by tlie p^'choanalyHts only 
tlirou^i the use of words or other behavior. This bit 
oi btliavioristic logic put tlie American psychoN 
ogist^s at ease, allowing most of them to go all out 
for bcriaviorism," ('^Psychology," in Janies R. 
Newman, ed., What is Scienca?, New York, Simon 
and Schuster, 1955, pp. 300^301.) 

Behaviorism, in extreme or mild vereions, has been 
challenged from various points of view. Some recent 
alternatives to behaviorism are gestalt psychology, psy el lo- 
an dy sis, existentialist and ph e no m en o logical psycnolo^% 
humanistic psychology, and transactional psycholo^, 

h) Gestalt psychology, G est alt psychologists such as 
Max Wertheinier (Productive Thinking, New York, Harper, 
1945), Wolfffang Kbhler (Gmalt Psychology, New York, 
Liven^it, 1929), and Kurt Koffka'(rfte Urowth of the 
Mind, translated by RM, Ogdenj London^ Kegan Paul, 
1924) denied Uiat psychological processes are composed 
of discrete elements ^at can be discovered by a reductive 
analysis, and focused on dynamic processes of integration 
and selective organization. Kurt Lewin's work on "life 
space" and Afield tlieoiy" generated considerable dis- 
cussion. (See hk "Behavior Development as a Function of 
the Tolai Situation," in Carmichael, op, ait.) 

The langiiage used by the gestalt psychologists to 
describe their ''holislic" methods was sometimes obscure; 
considerable emphasis was given to phrases such as "the 
whole in greater than tlie sum of its parts." Gestalt 
inquiry may be more adequately described as inquiry that 
locus'^a attention primarfly on relations among things 
constituting a presumed whole, as contrasted wifli 
focusing attention on the aspects and phases of 
diiferenttatcd parts. Functioning sy' stems and subsy stems 
arc the imils observed and described, rather than the 
components of those systems. Althou^ there lias been 
much criticism of gestalt specuiationj tiie . experimental 
work in perception done by gestalt psychologists is useful 
and hi^ily regarded. 

c) Psychoanalytic psychology. Many psychological in- 
quiries are concerned primarily with activities and 
processes characteristic of thinking and knowing behavior, 
believed to be common to all normal iudividuals, but 
psychoanalysts emphasize tlie motivational determinants 
of behavior and deviations from the norm ("psycho- 
pathology'% The term "psychoanalysis" is used in several 
ways. It may refer to Sigmund Freud's insistence that 
repressed factors in the unconscious account for much 
behavior, to his techniques for Lnvcstigating such 
phenomena, to his treatment of \\m patients, or to the 
general procedures characteristic of Freud and his 
followers. 

For Freud human behavior was influenced by con- 
flicting impulses of love and hate, sexual motivation, the 
"id, "libido," etc. The motives of hnman behavior, he 
maintained, are biologically generated and undergo 
progressive changes as a result of ^cial pressures, 
especially in the eariy yea re of life as tlie "superego" 
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develops. These processes result in rivalries between chBdren 
and parents, between siblingB, and so on^ and may lead to 
neurotic reactions such as substitution, frustration, regre&= 
aion, and fix^ition. Neurotic behavior patterns can so me liincB 
be overcome with great effort, but only if Ae pereon becomus 
aw^e of and adjusts to his "true" situation. In Freud's 
therapeutic methodj the patient's free a^eiation and hln 
dreams, humor, dips-of4he4onpie, etc., are interi)reted in 
order to uncover unconscious motives and conflicts. 

Many later psychoanalysts deviated from some of 
Freud's views and interpretative principles, Alfred Adier 
founded ''individual psych olo^," a branch of piycho- 
analysis that emphasized striviug for power and its role in 
personality development, Carl G, Jung emphasized tlie 
"'collective unconscious'' and "archetypes" as part of a 
biological inheritance, Karen Homey advocated tlic 
importance of "'self-development" in relational ips with 
otheri, Erich Fromm stressed social, economic, and 
cidtUial factors, and Harry Stack Sullivan adopted 
"interactional" procedures. Ruth Mouidc's Schools of 
Psyche analytic Thought: An Exposition, Critique, and 
Attempt at Integration (New York, Dry den, 1955) 
prcvides a useful account of the p^choanalytic schools. 

Many scientifically oriented inquirers were severely 
critical of psychoanalytic conjectures, not least because 
those conjectures characteristically were stated in ways 
that were not subject to empirical testing, Reeently there 
have been attempts to reformulate psychoanalytic prin- 
ciples in cmpiricdly testable ways, (Sec tspicially Albert 
Ellis, **An Operational Rcfonnulation of Some of the 
Basic Principles of Psych oanaly as," in Herbert Feigl and 
Michael Scriven, eds,, Mmnesoto Studies in the Philosophy 
of Science, Vol. 1, Minneapolis, University of Minne^ta 
rtess, 1956; B,F, Skinner's critique of traditional 
psychoanalysis, 76 id.,* and R,R. SearSj "Experimental 
Analysis of Psychoanalytic Phenomena," in J, McV. Hunt, 
ed.. Personality and the Behavior Disorders^ Vol. 1, New 
York, Ronald, 19440 

d) Existential and phenomenological psychology^ The 
outgrowth of existentialism from phenomenology in 
philosophy has been paralleled in psycholop^ by 
phenomenological and existentialist proceaures of inquiry. 
For present purposes those developments can be grouped 
togedier. Psychologists mipporting this general tendency 
oppose tiie "objective" procedures of scientific inquiry 
and emphasize the inner, subjective world of the 
individual. According to Donald Snygg: Behavior is 
completely determined by and pertinent to the 
phenomenological field of tihe behaving oi^anism. By 
phenomenological field is meant the unK^erse, including 
nimself, as experienced by the behaver at the moment.' 
("Tiie Need for a Phenomenological System of P^- 
cholog^," Psychological Review, Vol, 48, 1941, p. 411.) 

Frequently human nature is regarded m unique, and man 
is viewed as having free will. Some existentialists emph^ize 
die almost total freedom of die "authentic man*' from 
environmental and even genetic causes and conditions. (See 
Rollo May, E, Angela andH.F, Ellenberger, eds.. Existence! 
A New Dimension in Psychiatry and Psychology <i New 
York^ Basic Books, 1958; MacLeod^ op. ci^; Hitt, op. cih; 
and Cari R. Rogere, Client-Centered Therapy, Boston, 
Houston Mifflin, 1951,) 

e) Hunmnistic psychology^ Humanistic p^cholo^ is 
closely related to existentialistic and phenomenological 
piychology. Chariotte Buhler says that ^'existential 
considerations foim die underlying phflosophical basis of 
humanistic piycholo©^," and diat to **help the person 
experience his exbtence as real is the essential goal of the 



humanistic psychotherapist," (Buhler^ op, cit,, p. 380.) 

The late Abraham H, Maslow was the leading 
pmporicnt of human is tic psycholo^, which he saw as a 
'■liiird force" diat would build on, hut surpass, the 
view (joints of behaviorism and psychoanarysis. In 
Mallow's opinion, the psychoanalytic psychologiste 
dorivcd their notions of human potentiality from a study 
of poorly functioning or pathological people, while the 
behaviorists overemphasized statistical averages in dis- 
cussing "normal" behavior and minimized the norms of 
aiccessfully ftinctioning humans. In contrast to those 
views, Maalow advocated inquity into healUiy, self- 
actualizing humans, such as "saints, sages, good leaders, 
responsible 8, * . .strong men, winnere rather than losers, 
constructors rather than destroyer. , . (Toward a 
Psychology of Being, 2nd ed., New York, Van Nostrand 
ReinholcT, 1968, p, iv.) Maslow's work hjd considerable 
appeal for many psychologists (especially clinical and 
applied workers) who believed academic psychology was 
becoming increasingly irrelevant, and he was elected 
President of the American P^chological Association for 
1967-1968. 

In his hierarchy of needs, Maslow differentiated 
between basic (or deficiency) needs, which include 
physiological needs and needs for safety and security, love 
and belongingness, self esteem and esteem of otliers, and 
growth for Being or meta-) needs, such as meaningful ness, 
^If-sufficiency, justice, tmth, goodness, beauty, etc. In a 
social siting in which the basic needs are i^aaily gratified, 
die emphasis can be placed on the meta-needs; Maslow 
believed that under those circumstances the good of the 
individual and the social good '*can cume closer and 
closer to being synonymous rather than antagonistic." 
(Ibid., p, 22 L) ^ 

Maslow also believed that a nonnative psychology was 
possible in which a study of healthy people would reveal 
the values that should be accepted; there is a scientific 
basis for moral principles and responsible behavior, (For a 
recent account of Maslow's work and its extension to 
"responsibility psychology," see Frank Goble, The Third 
Force, New York, Pocket Books, 197L) 

f) Transactional psychology^ Stemming from Knowing 
and the Known by John Dewey and Arthur Bentley 
(Boston, Beacon Pre^, 1949^ paperback ed., I960), 
Mnsactional psychology contrasts markedly with 
phenomenology and existentialism. Transactional psy= 
chologists reject self-action and interaction for the view 
"that man's thou^t and behavior can be understood only 
as processes of a 'full situation of organism-environ- 
ment,* " (Hadley Cantril et. sL, "Psychology and 
Scientific Research, III. The Transactional View in 
P^chological Research," Science, Vol. 110, 1949, p. 517. 
See also Franklin P. Kilpatrick, ed.. Explorations in 
Transactional Psychology, New York, New York Univer- 
iity Press, 1961.) Transactionalists emphasise both the 
alteration the organism incurs in transacting with other 
aspects of the environment and the extent to which an 
individual's perceptions are influenced by his past 
experience. 

A similar, "biosocial," point of view about psy- 
chological inquiry has been developed by Norman 
Cameron. Quoting him at leugtli will illustrate many 
cureent methodological issues^ 

"We have already wasted years of effort in trying 
to work out the internal structure of a fictitious 
psyche and its esoteric love life, when we might 
Letter have been working out the dynamics of the 
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orgunizutinii, dif^orgmii^ation aiul reorganii^atioti of 
hiiinau brhavior-of actioii and reaction, of 
tliinking, winliing, luviiig, liatlng, learning, iearing, 
forgetting, aVoi<ling, dtusiring and hiding -hut ali 
these studied ai^ the activities of a social organism, 
not tlie dreams t)f a ^lost. , , .This in e^eiitially the 
biosocial point of view. It diff**rs radieally from the 
conteniporary psychosomatic approach to the hc- 
havior disorders by breaking completely with the 
tradition of mind^body dualism. There is no need to 
begin by accepting the ancient and gratuiton.H 
assumption tliat on invisible and iJitaugilile psyehe 
lurks within the soma^ or is eoex tensive with it. We 
begin instead with what we find^ a bio logic id 
organism operating in and by ineans of a soeial 
environment. We thus create no artificiaj need to 
solve siieh meaningless conundnmis m How does the 
soma affect the psyche? How does the psyche 
influence the soma? And how is nonpsychic reality 
ever contacted and tested by an insubstantial 
psyche? These questions are not inherent in the 
problems which our patients present. They are the 
offepring of psychosomatic dualism and we can 
discard them with their parent. 

"The point of view which I have developed in 
this work differs from classic^ behaviorism in 
rejecting reflexes, instincta and emotions as building 
blocks out of which human behavior wag supposed 
to be constructed. It is holistic and analytical rather 
tfian atomistic and synthetic. , , .The biosocial inter- 
pretation departs from traditional psychobiology by 
dispensing entirely with the concept of conscious- 
ness ana the distinction between mental and 
nonmental," (The Psychology of Behavior Disorders, 
Boston, Houston Mifflin^ 1947, Preface.) 

Types of Specific Methods Used 

P^cholopsts have devoted considerable effort to the 
development of suitable experimental, quantitative, and 
obgervational methodic An account of the major me^ods 
follows. 

(1) Genetic methods* From the beginninp of psy- 
cholo^ as a separate diBciplina^ a major eluiter of issues 
has centered around tlie problem of andyzing the 
contributiona of heredity and environment to behavior. 
Initially, relevant Lnfonnation came largely from family 
h^to^ studies^ an unportant refinment of which is die 
ma^od of co*twin control utilized in effnrta to ascertain 
the relation of genetic factors to individual differences in 
intelligenca and personality. (H.D. Carter^ **Ten Years of 
Research on Twins?*' in 39th Yearbook of the National 
Society for the Study of Education^ 1940.) 

These technique have been supplemented to an 
increasing extent by selective breading studies with lower 
organiimi, beginning with relativaly crude efforts of 
Try on and others to develop "maia bri^t" and "maze 
duU" strains of rats ("Genetic Differences in Maze- 
Learning Ability in Rate,'" in 39th Yearbook of the 
National Society for the Study of Education, 1940), and 
evolving later into more daborate analyBei of genetic 
components of variance m simple brfiaviors of lower 
oi^anisms (JX. Fuller and W.R. Thompson, Behavior 
Genetics, New York, Wflty, I960). 

(2) Longitudinal methods^ Oripnally simply observa' 
tion of chudren over conriderable periods of time in order 
to gain information about tfie maturation of various 
capacities, the longitudinal method has become rejBned in 



many respects. Field observaUotis of behavior are often 
supplemented by systematic psychologiaal testing at 
various ages* as in L,M, Terman's studies of gifted 
ciiildren, (Ccnctiv Sludics of Cenius^ Stanford, Stanford 
Uiilversity Press, 1925,) Scales have been developed that 
facLlitate quantitative cbscriptions of the development of 
both physicid skills and intellectual capacities, (N. Bayicy, 
"Mental Growtli in the First Three Yeara," Genetic 
Psychology Monographs, 1933, Vol 14; J, Kagan & H, 
MosM, Birth to Maturity: A Study in Psychological 
Development, New York, Wiley, 1962.) During the past 
years investigators have become increasingly con- 
cerned with designing experiments to trace developmental 
changes, (See Estes, 1970, op. cit.; Lipsitt and Spiker, op. 
cit.) 

(3) Psychological measurement. The concern with 
measurement in paychophysics has led to theories and 
techniques of scaling, with attempts lo make relatbely 
precise measurements of sense ry experiences and of more 
complex behavior (J^P. Guilford, Psychometric Methods ^ 
New York, McGraw-Hill, 1954; LL\ Thuratone and EJ, 
Chave, The Measurement of Attitudes, University of 
Chicago Press, 1929), and, throu^ the early work of J, 
McK. Cattell and E,L, Thomdike (The Measurement of 
Intelligence, New York, Teacherg College, 1925), to the 
development of psychological tests widely used in applied 
psycholo^ (LJ« Cronbach, Essentials of Psychological 
Testing, New York^ Harper, 1949), Associated with the 
development of test theory are methodological proceduras 
for dealing with mich Gharaeteristics as the reU ability and 
validity of testa and the development of norms, (H. 
Gulliksen, A Theory of Mental Testing, New York, Wileyj 
1950V) 

(4) Mathematical models. The development of experi» 
mental methods in piycholo^ has been paralleled by the 
growth and elaboration oi mathOTatical models. The 
earliest models having an important role in guiding 
research were tfie psychophysical *"laws" of Webar and 
Fachner, which led to such contemporary models as H. 
Helson's* f Adaptation-Level Theory^ New York, Ha^er 
and Row, 1964.) The heavy concentration of research 
upon problems of intelligenca and the organization of 
"mental abilities" during the early years ot this century 
lad mpidly to Ae flourioiing of factor analysis, which has 
continued to be a technique widely appliad. QjX.. 
Thurstone, Multiple Factor Analysis, University of 
Chicago Pre^, 1947,) In Uie areas of perception, learning, 
and communication, much attention has been pven 
during tiia pi^t two decades to attempted applications of 
infomiation theory (W.R. Garner, Uncertainty and 
Structure as Psychological Concepts, New Yorkj Wiley ^ 
1962^, probabiilstic and statistical models, and game and 
decision theoiy (R.D. Luce, R,R, Bush, and E, Galanter, 
Handbook of Mathematical Psychology, New York, WUey, 
Vol, 1, 1963; Vol 2, 1965). 

(5) Experimental analysis, Specific lines of davelop- 
ment within this broad domain include operant condi- 
tioning procedures (A,C, Catania, Contemporary Research 
in Operant Behavior, Glenview, Scott-Foreanan, 1968), 
\he development of multivariate me^ods (R3^ Cattell, 
ed., Handbook of Muitivariate Experimental Psychology^ 
Chicago, Rand McNally, 1966), and the exploFation of 
the neural correlates of bdhavior by oirgieal extii^ation 
techniques and by direct electric^ stimulation of the 
brain (S,P, Grossman, A Textbook of Physiological 
Psychology, New York, Wfley, 196?)^ 

(6) Field observational studies. Field observation of 
both animal and human behavior has been propessively 
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improved wUh tJie devdupmcnt of pliotographli! tech= 
riiqutis und rating scah's muthod^ for qllanti^'ing 

4. RESULTS ACHIEVED 

The t'fujniiuii^ mimbtjr of written n-portH in ps) ihijlu^.^ 
makeM mmimrmng difficult, Ev(^n Psychological Abstmvts 
has become volnminouH, in tlim Section we preHenl a 
sampling of ihr type of results achieved or believed to 
have been achieved, classified under some eonveiitional 
headings. The results noted siiould not be confused with 
the "warranted assertioiiM" dlscuHsed in Chapter 1, 
although many such warranted assertions have beeii 
dev»'ioped by p^ehologists. 

Frequently in a given report we find a mixture of 
warranted assertions, apparently good guesses, and 
speculation. Moreover, many research efforts rest on prior 
work that may be problematic. To illustrate, reference 
will be made to Stanley Schacler's worii on obesity. His 
research is impressive in many respects and may have 
considerable praetieal iniportanue in tJie control of 
obesity, rie and a t^o^worker decided to niake a 
point-by-point comparison of his fnidings on humans with 
Uie work of otliers on the hypothalauiie obese rat, 
Sehacter was not a physiological psychfOogist, but he 
attempted to read ever>^iliing al)out flie appropriate rat 
subjects. He says: 

'Mf you ve ever made tliis sc)rt. of attempt, you 
may have been seized by tJie same despair a_s we 
were when it soriietimcs seemed as if tliere were no 
such thing as a fact that someone had not failed to 
confirm. . , And it sometimes seemed as if there 
were no such thiiig as an experiment which 
^f;,7ieone had not failed to replicate, , , A cannot say 
that I find this particularly surprising^ but if one Is 
tiying to decide what is the fact, it is a depressing 
state of affa*rs," (**Some Extraordinaiy Facts about 
Obese Humans and Rats/' American' Psvcholoirm, 
Vol 26, 1971, p, 132.) 

Later Sehacter notes that none of the existing aceounts 
of obesity fit all the currently available facts (or what 
seem to be fac^a), and he attempts to develop a new 
conjecture or hypotliesis Uiat do^. He also candidly 
discusses som e o f th e p robi cms h Is h y po tli esis en c ou ii ters. 
He concludes by attempting to sort out "what I believe 
we now know, what seems to be good guesswork, and 
what is still out-and-out speculation?' (Ibid., p 137 pn 
142443.) ■ ■ 

In what follows, then^ the results that appear promising 
may later turn out not to be useful, and the warranted 
assertions achieved are intermixed wit! some as yet 
speculative material, 

Senmtioa and Perception 

The early work of Selig Hccht, followed by the 
contributions of C* Wald, R, Granit, and H.K. Hartline, 
among o there, led to more adequate descriptions of the 
photochemistry of visual reception and otlier retinal 
proeesses basic to vision. (See Pirenne and Marriott, op. 
cit) The duplicity thcoty of rod and cone function has 
become well establislied and helps to account for the 
processes of light and dark adaptation. The interpretation 
of color vision has advanced from Helmholtx's trichro- 
matic theory and Hering's opponent colore iheoiy to the 



quantitative theoiy of llurvieh and llurvich (CM 
Grahani, "Color Theory," iri Koch, 1959, op. t-iL) and 
tlie investigation by R. DeValois of the specifie neural 
intM'haniHniH involved In traiiHUjHHVjii of color inlbrinalion 
tJirougli Hcveral \vMa of the verl.^brate nepvouH system 
(^'Beliavioral and RIcctrophysiological Studies in Friniatu 
Vision," In W=l). Neff, ed., Contributions io Sensory 
Physiolo^ry^ New York, Academic Press, 1965). In 
audition, much work has been done on spatial I'ocaliza- 
lion, tlie cochlear interfiretation of frequency discrimiiia* 
tion, aiid the volley theory of loudness. (See E.G, Wever, 
Thnny of //efir%, New York, Wile) , 1949,) 

Devclo[)nu'nts liuve ijso occurred in the less frequently 
studied sensor^' aiMms. In the case of gustation and 
olfaction, the earlier preoccupation with classineation of 
^ibstarices giving rise to different experiences has been 
to'lowed by studies of ncuropliysiologieal meehanisnis and 
dieir connections with motivations. (See C. Pfaffmann, 
ikI,, Olfaction and Taste, New York, Rockefeller Univer- 
sity Press, 1969,) Use of ^stematic observational 
techniques indicates that infants discriminate odors at 
earlier ages tlian fonnerly suspected. (E,g,, T FCngen, L.P. 
LipHiti, & IL Kaye, "01 lac tor) Responses ami Adaptation 
in the Human Neonate,'' Journal of Cornparative and 
Physiological Psyvhohgy, Vol. 56, 1963.) The study of 
tactual sensation has possible use fid applications in 
developing alternative routes of efficient infonnntion 
input lor individuals suffering visual or auditory handi- 
eaps. (See F.A, Celdard, The Human Senses, New York 
Wfley, 1963.) 

In psychophysics, iiie early quantitative work leading 
u> Weber's and Feehviers "laws'' and the notion of a 
'*j!ist nolieeable difference" has been followed by a 
family of methods for measuring sensory magnitudes, 
based on Thui^tone's law of comparative judgment, 
Steven's power law, and Luce's choice tiieor)^ (Luce, 
Bush, ana Galantcr, 1963, op. cit.). Gestalt approaches to 
percaption, which led to important findings concerning 
rigurc-^ound relationships and perceptual oif anization, 
have Deen largely superseded by more behavioraJ 
procedures (Gralian, op\ cit.) and a general theory of 
adaptation level (Helson, op. cit.). D,0. Hebb's neuro^ 
physiological theory has been a major influence in 
research on sensoty deprivation and developmental aspects 
of perception. {Organimtion of Behavior, New York, 
Wiley, 1949.) Recent trends include the virtual replace- 
ment of classical threshold theoi>' with applications of the 
Iheoiy of signal detectabillty (Swets, op. ciL), tliework 
of J J. (3ibson on perception of surfaces (op, cit.), and the 
initiation of major re^arch efforts on perceptual leanung 
(E.J. Gibson, op, cit.), the perception of speech, and 
stjcial influences on perception (FJl, Allport, Theories of 
Perception and the Concept of Structure, New York 
Wiley, 1955). 

Learning and Memory 

IP. Pavlov's classic work on conditioned reflexes 
(Conditioned Rejlexes, trans, by G,V. Anrep, London, 
Oxford UmveiBity Press, 1927) has been hi^ly influen- 
tial, althou^ his specific notions have largely been 
superseded by J. KonDRki's neurophysiological theoiy of 
conditioning (Integrative Activity of the Brain, Chicago, 
Uuiveraity of Chicago Press, 1967) and the behavioral 
theories of Hull (op, ait.) and K.W. Spence (Behavior 
Theory and Conditionings New Haven, Yale Universitv 
Press, 1956). " 

Major results include the discovery of the partial 
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rdnforrmitcnt v((mi (that in, incnnirtrd rfHiHtantM' to 
extiiu:tk>n l4>llf)wiii|r intiTrnitlnnt n'inlorrrini'nt); lluf 
wHiditiotHHl miotHMiai n'spon^e, wliirh han Hi'rved widely 
iiH a I)as«»liiii' nuuiHUn' in ^^liidii'H of iht* t^molicuuii offiu l in 
tonditioiiiiig, tlitj t»ftiH;tj4 of driigH, and tlu' Iik*' (W.K. 
Estt^s and liF, Skinnt^r, "Some Uiianlitativn l^ropurties uf 
Anxiety/' Journal of Expmmonlal Psychology^ VuL. 29, 
1941); Uie phenomenon of "hloekiiig c»f conditioning" hy 
Kaniin; demoiLstralion of du- iinporlant role of 
eontiiigeneie^ in t'onditioning hy li. Rescoria (s^'e NJ. 
Maekintosli and W.K. Honig, vAh,, Fundtmiontal Issiit^^ in 
Assorintivr Lrarnintr, FI all fax, DalfinilHie UnivtTHity Pn'KH, 
1969); and work on opt^rant ljuhavior in rtdalion to 
m^hecjuh^s of reinforeeinenl (C, Furster and B.F. Skinner, 
Schcil'tlcs of Reinforcement^ New York, Apphuon- 
Contiiry-CroftH, 1957), with its nuinerouH appliealions to 
tile shaping of behavior in praetical sliualions. (In operan? 
eonditioning the subject is pre^^nted with a reward 
immudialely full owing the desired behavior^ as when a 
pigeon Is tanglit to walk in a S rfiap'd path by giving It 
food whenever it rnovew in the right direclioiL) 

The general and somewhat programnialiu learning 
Uieorie.^ deveUj>ped by Tohnan, HnlL and Guthrie were 
iiiiportunt influences npon researcli in learning during the 
period 19304950. The diffieulty of working with ^ch 
broad hysteniss and tlie uritiuisins tliey received on 
technieal grounds (W.K. Estes et ai. Modern Lmrning 
Theory, New York, A ppleton^Century -Crofts, 1955) led 
to the reeent trend toward more limited and quanlilai ve 
Uieories. Some of tliese represent qpeeializations of 
aspeets of Hull's iheoty (e.g., F.A. Logan and A.R. 
Wagner, Rewaf^d and Punishment, Boston. Allyn and 
Baoon, 1965) and some are variationi o*^ HulFs basic 
point of view, such as N.E. MOler's "liberalized 
association theory" (^'Liberalization of Basic S-E Cori- 
cepts: Exterigions to Conflict Behavior^ Motivation and 
Social Learning/' in Koch, 1959, op. cit.). Still others, 
such as statistical learning theory^ involve basically 
different points of view. (See, for ex ample , E.C. Neiniark 
and W,K. EsteSj Stimulus Sampling Theory^ San Fraii- 
chcr\ H olden Day, 1967.) 

The study of discrimination learning has become 
increasingly emphasized, leading to the multiple process 
theories of E, Lovejoy (^Attention in Discrimination 
Learning, San FraiiciscOj H olden-Day, 1968) and of D, 
Zeanian and BJ. House ("The Role of Attention in 
Retardate Discrinii nation Learning," in ILIi Ellis, ed., 
Handbook of Mental Deficiency, New York, McGraw-Hill, 
1969), which have been applied to the study of learning 
in the mentally retarded; to developmental approaches to 
discrimination learning involving mediation (see Estes, 
1970, op. cih); and to the notions of "'learning set'' and 
"learning to learn'' arising from die work of H.F, Harlow 
("The Formation of Learning Sets," Psychological Re- 
view, Vol. 56, 1949). The work of D.E, Broadbent 
(perception and Communication, Oxford^ Pergamon Press, 
1958) and T. Trabasso and G.H, Bower (Attention in 
Learning, New York, Wiley, 1968) has attempted to 
bridge the gap between the fonner emphasis on 
"attention" and odier aspects of discrimination learning. 
The increasingly active r^earch on verbal learning and 
memory has yielded numerous findings concerning 
probability learning and probability matching (W,K. Estes, 
"Probability^ Learning." in W,A. Melton, ed., Categories of 
Hunmn Learning, New York, Wiley, 1964), the tunc t ions 
of awaren^s, task orientation, and information in 
determining tlie effer^tiveness of rewards and punishments 
(J. Nuttin and A,G. Greenwald, Reward and PunLshment 



in Human l^varning, New York, Acadernic Press, 1968), 
aiid the diHliiuiion between long and ^ort term memory. 
That diHtinctiori in found in a number of mtulelH for 
nH*n,on' that are rurrendy innuentiuL (See D.A. Norman, 
Modvlii for Human Mtnnor}, New York Academic Press, 
1970,) Increasing attentiun is being given to organiza- 
tioiuil ofijpeeiH of learning, partieulariy with roforence to 
free verbal recall, (See, for examplCj W. Kintseh, Learnings 
Memory, and Conceptual ProcessGs, New York, Wiley, 
1970.)^ 

Major lines of possible practicid application of the 
reHultH of hMrnitig tneories include tlie study of problems 
of mental retardalion (Estes, 1970, op. eit.)\ computer 
assisted education (ILG, Atkinson, "Cnmputerized Educa- 
tion and the Learning Processes," American Psychologist, 
Vol 23, 1968), and psychotlierapy (Dollard and Miller, 
1950, op. cit.h 

Motiuation and Emotion 

The LuHy preoecupalion with basic emotions (fear, 
rage, elation, etc) construed as unitary entities, and with 
such questions as the ability of people to identify 
emotions from facial expk^essionB, has given way to 
research on the neuro physiological bases of emoHonal 
behavior, the tracing of the deveropment of those patterns 
in child hood^ and in-depth experiinental analyses of 
K^lected examples. 

The beginnings of a useful description of the 
relation Jiip between emotions and bodily states was 
eKpresscd in the classic Jsmes-Langa theoiy of emotion, 
(See R.S. Wood worth, Expenmental Psychology^ New 
York, Hoitt 1938.) Studies of physiologica! mechanisms 
have uncovered tlie importance of the thalamus as a basis 
of primitive patterns of emotional behavior (R,A. 
McCleary and R,Y, Moore, Snhcortical Mechanisms of 
Behavior, New York, Basic Books, 1965) and, more 
recenUy, have led to the notion o£ reticular activation and 
the more general notion of arousal, both of which are 
gi^/cn considerable attention in contemporary work. 

Experimental work conducted largely within the 
framework of HulPs behavior theory has concerned the 
importance of fear as an "acquired drive" in animal 
learning and the relations between '■manif^t anxiety'' and 
learning and perfonnance in human beings. (E.g., Soence, 
1956, op. cit,) The developmentally-oriented study of 
emotion is exemplified in J.W,M. Wliiting and LL. Child, 
Child Training and Personality: A Cross^Cultural Study 
(New Haven, Yde University Press, 1953). 

The first steps in quantijfyin| aspects of motivation 
were achieved in C J, Warden s development of the 
obstruction method for measuring anirnal drives (Animal 
Motivation: Experimental Studies on the Albino Rat, New 
York, Columbia University Press, 1931); later more 
de/ eloped techniques v/ere worked out within the context 
of operant condiuioning (Skinner, 1938, op.cit.) Using 
behavioral studies, extirpation methods, and direct 
electrical stimulation of the brain, psychologists have 
studied the subcorticaj brain processes involved in the 
basic drives, (McCleary and Moore, op. ci^,- Grosroan, op, 
cit.) Combinations of behavioral and physiological pro- 
cedures have been used to study problems such as the 
motivational control of obesity. (E,g., Schacter, op. cU,) 
Combinations of experimental and psychological scaling 
methods have generated a substantial number of reports 
on achievement motives in both children and adults* (See 
J*W, Atkinson, An Introduction to Motimtion, Princeton, 
Van Nostrand, 1964.) 
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Cognilion and Though I 

Thu diivulopiiUMii of llu' niun' roinplo^t inti'llijcliuil 
proc'OHHrH in hiiinan hfiniTK was for loni| lirnr (l()nuiUit(»(l 
idinusl oxrluHivt'ly by tJu^ \vt)rk ^n Jim Piagul. (See, (or 
exarnpl*', hb Litn^ua^p nnd Thi jghi uf tliv Child, Nrw 
Y'ork, Han'oiirt, 19*21},) Murv nr. vily mvh v^ork luw Ym^n 
siipplimionled by oIIut work in wbich gcaUTul beaming 
di){\ btb;?vior ifieoi^ arc einphaHii <;d (K^iv^l 1070, op, vit,) 
and III vvhiub combuiatioiis of <*NpC!rinu»nlai and ctlirio- 
graphic methods^ are ummI (Ct)le^ day, Glick, arid Sharp, 
op, ctt.X Al Uk- adult b^ivd rnuch rotuMit inquiry has bt'en 
dintrtud toward iuveritigalirig Im: rob' of strntfgics and 
rules in tliinking aiid ppobbnu S4)iving. (J,S. Bninur, J*J. 
(ioodnow, and J, A. Austin^ .4 Study of Thinkings Niiw 
Yurk, Wiby, 1956; F. Ilrslb% Tfw Psyvhology of 
Judgment and Choice^ New York, Wiley, 196 L) 

Kxpcrirnentai work in c oiij unction with die applic'ation 
of niadieinatica] models has hmm used in an attempt to 
bridge tile gap between b'arniiig processes having to do 
with discriiniriatio.i and generalization and the more 
eoniplex proeesseB* (See, for exampb^, RXI. Atkinson, 
GdJ. Bower, and EJ. CrotherH, introduction to Mathe- 
matical Lvurning Theory^ New York^ Wiley, 1965; 
Trabas80 and Bower, op, cit,) Reee fitly conjee tn res 
derived from lingu titles and compnter infonnation 
procu^ning have also been used, (Noam Chomsky, *'Tlirce 
Models for the Description of Langiiage," in Luce, lluAi^ 
aiid Galanter, 1965. op, cit,; W,H. Heitman, Cognition 
and Thought, New York, Wiley, 1965.) 

Personaiity 

The study of personality deals with the relatively 
gen<*ral traits or disposuioris that charaeterii^^e an indi- 
vidual's responses to a variety of situations. Personality 
psychologists have often used interdisciplinary metliods, 
drawing upon anthropology, soeiolo£^% and psychoanalysis 
in addition lo experimental anu di'velopmiini^d psy- 
chobjgy. In its earlier phases the psychology of 
personality was rather sliaiply subdivided into the study 
of modes or mechariisnis of adjustment growing out of 
psychoanalytic notions (for example sublirnation, dispiace- 
ment^ and projection) on the one hand^ and, on the 
other, tlie investigation of individuiil differences in 
temperament^ traitSj and values. 

Trie first branch led to studies of the proees^ses of 
acculturation and socialization of t^ic individual. (See, tor 
example, I.G. Sarason^ cd,, Conltmporary Research in 
Personality, Princeton, Van Nostrand, 1962, and C.S. Hall 
and G. Lindzey, Theories of Personality^ New York, 
Wilay, 1957.) The second branch has proliferated into 
several distinct ways of attempting to nieasure personality 
variables. One line of development is represented by the 
Minnesota Multiphasic Peiminality Inventoiy in which the 
itenis comprising various scales are selected solely on the 
basis of tiicir ability to differentiate groups of people 
falling in different psychiatric categories (S.K. H at n a way 
and J.C. McKinlcy, Thi^ Minnesota Multiphasic Personality 
Inventory: Manual^ rev. ed., New York, Psychologic id 
Corporation, 1951; W.G. Dahlstrom and G,S, Welsh, An 
MMPI Handbooks A Guide to Use in Ciinical Practice and 
Research^ Univemity of Minnesota Press, F?60). Efforts 
toward extracting major dimensions of personality from 
the results of tests and questionnaires depend primarily 
on the methods of factor andysis, (See, for exaiTiple, R.B. 
(^attell, Personality: A Systematic Theoretical and Factual 
Sfndy/ New York, McGraw-Hyi, 1950; J. P. Guilford and 



W.S. Zinnne.nnurni, "Fourti'en DinienKionH f)f Ti'mpera- 
mentH,'' Psyehologivnl Monographs, Vol. 70, 1956.) 

More closely related to some psyehomialylie theories 
are projective te^ts lit whicih the indivrdual h pres«'ntpd 
with relatively uiiHtruelured material, for exrmple ink 
hlols, reHponseH to which are assumed to reneet 
jxTHO/'iJity chi!racttmHticM. (E.g., H. Rorschach, Psyvho- 
diiignoslics: A Diagnostic Test Based on Perception, 3rd 
rd., New York, Grune, 1942; ILA. Murray, The Thematic 
Apperception Test Manual, Cambridge, Harvard University 
Press, 1943/) A relatively new aspect of personality 
research deals with the determinants of "creativity,'^ 
utilising a combination of experimental, cage hislor>', and 
nieasurement techniques. (See J. P. Guilford, "Some 
Theoretical Views of Creativity," in 11, Helson and W. 
bevan, Contemporary Approaches to Psychology^ New 
York, Van Noslrand, 196?:) 

problems of the assessment and organization of 
"mental ' abilities (psychomctrics) have traditionally been 
treated separately fnira the psychology of persondity. 
Principal landmarks are the initial dev*^lopment of 
individual intelligence testing by Binet in the early 190O's 
and the revision and standardization of the scale by Lewis 
M. Ternian, (Op. cit.; see also Q, McNemar, The Revision 
of the Stanford'Binet Scale, Boston, Houston Mifflin, 
1942.) The same general pmcedures were extended to the 
development of a widely used adult intelligence scale by 
D. Wechder. (The Measurement of Adult Intelligence, 
Baltimore, Williams and Wilki.is, 1939,) 

Group intelligence testing was initiated on a large scale 
with tlie U.S. Army's Alpha ajij Beta tests during World 
War 1, and the group technique was subsequently 
expanded to provide for mass evaluation of aptitude and 
achievement in school children. The two mo§t distinctive 
views on the organization of intellectual aiilities have 
been the notion of a general intelligence ("*g" factor), 
developed by C.E. Spearman (The Abilities of Man: Their 
iSature and Measurement, London, Macmillan, 1927), and 
the multiple factor point of view (L.L, Thurstone, 
"primary Mental Abilities," Psychological Monographs^ 
No, 1, 1938), ^ ^ 

Many of tlie personality and psychometric tests have 
been severely criticized, both as to details and more 
generally, and there is a continuing of fort to assess and 
assure tlie reliability and validity of such tests, (See 
Section on Contemporary Controversy,) 

Social Psychology 

Considerable effort lias gone into the development of 
sampling and survey methods for the assessment of 
opinions and attitudes. (See L. Festinger and D. Katz, 
Research Methods in the Behavioral Sciences, New York, 
Drj'den, 1953,) A byproduct of practical importance is 
the development of public opinion polls widely used in 
politics and elsewhere. Extensive results concerning the 
modification of attitudes and opinions were reported in 
die series of studies by Hovland and associates. (C,l, 
Hovland, l.L. Janisj and H,ll, K el ley, Communication and 
Persuasions Psychological Studies of Opinion Change^ Yale 
University Press, 1953.) 

Studies of the ways an individuid maintains a 
serviceable, self-consistent set of beliefs in social situations 
have been made. (See L, Festinger, A Theory of Cognitive 
Dissonance, Evanston, Row Petersen, 1937.) Attempts 
have been made to develop mathematical transfonnations 
that will facOitate prediction of sindl group interactions, 
(E,g., J. Crisweil, H, Solomon, and P. Suppes, Mnthe- 
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tmtimt Methods in Small Group Ptocossgs, Shudord, 
Stanford University Press, 1962.) In somi3 Inslanet'S 
experimental gtiidies with animak have yielded apparently 
iiseful results for human social behavior^ partieularly 
analyses of the effects of eariy social drprivation upon 
die development of affection al Byalenifei* (11. Ilariow? '"The 
Nature of Love," Ammmn Psychologist, Vol, 13, 1958,) 

PhyHiolo^cal Psychology 

DevelopmentH in biochemistiy, particularly the "break- 
ing" of me genetic code imd the discoven^ of DNA and 
RNA, have led to intense activity directed toward 
investigating die biolopcal basis of memory by neuro- 
physiological methods, but without much progress to date 
in terms of die development of warranted assertions. With 
respect to receptor processes and basic drive mechanisins, 
on die other handj substantial progress has been achieved 
in describing specific neurophysiological and biochemical 
mechanisms. Investigations of the effects of hormones on 
behavior have contributed materially to the undcretanding 
of developmental processes and sexual behavior, (E,g,, 
Ford and F,A, Beach, Patterns of Sexual Behavior, New 
York, Harper, 1951.) In the rapidly expanding area of 
psychopharmacolog>% worfcers have developed such 
practical results as tmnquilizers used to control neurotic 
and psychotic symptoms, and have attempted to develop 
Use fill accounts of psychophysiological processes. (W. 
Himwich and J.P, Schade, Horizons in Neuro-Psycho^ 
pharmacQlogy, New York, Elseviec, 1965.) 

5, CONTEMPORARY CONTROVERSY 

Althou^ the earlier controversies relating to the 
development of schools or ^atems of ptycholo^ have 
largely been ahaiidoned, some of the controversies of 
eariier days peisist, usually In modified form. 

One can still find numerous instances of the long- 
standing controversies between advocates of "hard" and 
"soft'" methodologies, the fomer associated with quanti- 
tative and laboratoiy^oriented procedureSj and die latter 
associated with more intuitive and field-oriented proce- 
dure. Some of die most severe criticismi have been made 
of widdy used projective tests. HJ. Eysenck, for 
examplej says that in the case of Ro^hach teats, 
**detailed investigation revealed all dross and no gold." 
(Handbook of Abnormal Psychology: An Experimental 
Approach^ New York, Basic Books, 1961, p. xii.) 

Eysenck comments on his study of texte on p^chiatryj 
abnotrnal^ and clinical psychology as follows: 

"The perusal of some fifty of these left me in a 
state of profound depression, as none of diem 
contained any evidence of properly planned or 
executed experimental investigations, or even the 
realization of the necessity for such. Nor did I find 
diat concise and conslaterit framing of theories and 
hypotheses which usually precedes experimental 
Inv^tigation; all was speculation and surmise, laced 
with references to ^clinical experience.' " (Ibid.^ p. 
xiv*) 

In general, he believes p^chologists have wanted to run 
before they can wdki 

"In its present humble state, psychology can at 
best support on a factuaJ basis certain Tow-order 
generalizations; to go beyond these is to court 
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disaster. Such generalizatioiis are the building stones 
for all futu.-e advance; hti^ce the importance of 
deriving them from the facts in a proper quaiitified 
manner,'' (/^/rf,, p. 

The issue of behavior vs. conscious experience the 
basic subject matter of psychology for some time seemed 
to have been largely resolved in favor of a 
"mctliodological behaviorism" in which ''mental" events 
and processes were treated as behavior or inferences from 
obseived behavior, and introspectfon was taken simply 
one technique of observation that bed no privileged 
status. However, the recent upsurge of existentialist, 
phenomenological, and humanistic psycholo^ has tended 
to reinstate sidjiectivist procedures of inquiry. Such 
writers often link the methodological issue concerning 
consciousness to the alleged behaviorist denigration of 
human autonomy^ freedom, dignity, etc. 

In what probably is his most controvemal book, B.F. 
Skinner hai* discussed bodi the methodological issues and 
the larger issues conceming what type of organism the 
human is. (Beyond Freedom and Dignity, New York, 
Knopf, 197L) His book represents a sharp attack on 
subjectivism and mentalism. He argues that the behavioral 
sciences are a century behind the physical and biological 
sciences, primarily because of the persistence of prcscien- 
tific ways of talking about human behavior. The 
attribution of behavior to * 'states of mind" such as 
purposes, intentions, and aims ^ould be replaced hy a 
direct investigation of die relations between behavior aud 
environment. 

Skinner is especially critical of the conventional notions 
of human freedom and autonomyj and urges that 
inquirers study the observed^ the natural, and the 
manipulable^ rather Uian the inferredj the miraculous, and 
the Inaccessible. He emphasizes the confrol of the 
environment so that behavior likely to be punished will 
occur Infrequentiy or not at all; more control, tether than 
less (as advocated by many critics of behaviorism), is what 
is needed. 

The recent emphasis by some psychologists on 
freedom, autonomy, dignity, etCj and Skinner's counter- 
attack^ suggests that the whole set of controveriieg 
involved will again become a prominent part of 
psychological literature, 

An issue tiiat has generated some controveiBy, but 
perhaps less than its iniportanca warrants, concems the 
locus of behavior. The prevailing view is what we called 
interactional in Chapter 1: the individual is viewed as 
existing separately fiom his environment and as inter= 
acting with it. In contrast, odier psychologists argue diat 
brfiavior literally cannot be kept within the boundaries of 
the skin and that severing the individual from his 
environment seriously handicaps inquiry. The transact 
tional procedures emphasize the entire organismic-en viron- 
mental process in a field of activity. J.R, Kantor has long 
maintained a similar view; rather than die name 
"transaction," he uses ''interfjehavlor,'' (The Logic of 
Modern Science^ Bloomingtoni Principia Press, 1953, p» 
262*) 

Many of the con trove nial issues of a few decades Ago 
no longer command miich interest or attention, not so 
much because ono side or the other "won," but because 
the issues became obsolete in the light of advances in 
inquiry or were fragmented into a nnmber of more 
teciinical issues, Polemics concerning the relative merits of 
behaviorism and introspectionism have become consider- 
ably muted, but related differences in orientation 
f ■■■ 
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continue to be visible, for ex ample in behavioral vs* 
linpiistic approaches to the acquisition c^f langiiage and 
linguistic skills, (See T,R» Dixon and D,L. liovion, Verbal 
Behavior and Cmcral Behavior Theory, Englewood Cliffs, 
Prentiee=Halh ly6fc.) 

So-called parap^'cholo^, associated with J3. Rliine 
and hfa Duke University colleagues, produces many claims 
and counterclaims. Not only the interpretations of the 
findings of the parapgychoiogists, hut nlio the findings 
themselves, have been critically received, Althou^ aime 
prominent p^chologists accept the occurrence of 
parapsychological phenomena, most contemporary 
American psychologists seem lii^ly skeptical, (Fc)f 
examples of tlie controversy, see George R. Price, 
**Scienee and the Supernatural," Science, Vol, 122, 1955, 
and KA. McConneli; ''ESP and CredibUity in Science/' 
,4merican Psychologist, Vol. 2^ , 1969.) 

As in many other fields, recently some psychologists 
have argued uiat the dominant methods, problems^ and 
findir.gs of psychologists too often lack relevance, or are 
tied to the socioeconomic eitablidiment, or are racist, or 
are anti-woman, etc. Many pages of articles, comments, 
and reports in recent issues of Arnerican Psychologist are 
devoted to such matters. Whether tho^^* controver^es will 
increase or wane in the next fev* years is difficult to 
predict, but at the moment they are attracting con- 
sidemble attention. 

6, TERMINOLOGICAL PROBLEMS 

Compared to workers in many other behavioral fields, 

fj^cholcjgists have given much attention to the technical 
anguage they use. The influence of logical positivists such 
as Rudolph Carnap hos been strong, (See, for example, 
Estea et. a/,, 1955, op* crt.). Concerted efforts have been 
made to avoid mentalistic and nonbehavioral uses of 
words, (See William S, Verplanck, .'I Glosmry of Some 
Terms Used in the Objective Science of Behavior^ 
Wasliington, D*C., American Ptychological Association, 
19570 

Difficulties arise^ however. Certain names carried over 
from older mentalistic frameworks tend to retain some of 
their earlier connotations. For example, frequent use of 
'"cognition,'' "cognitive," etc., is made, apparently to 
refer to some sort of knowing behavior, but it is 
frequently difficult to ascertain what is being named. 
Veiplanck, referring to himself, says: . .the writer 
remains ignorant of what a cognition is. So far as he 
knows, ha has never had one, and no one has ever been 
able to correct him on this, or tell him how to have one, 
or how to recognize it if he did.'" {lbid^% p, ii.) 

Perhaps the woi^t difficulties occur with ""concept,'" 
which is ve^ widely used by psychologists, including 
Verplanck. As Dewey and Bentley comment, often 
"concept'' is "a word that is all thin|B to all sentences." 
(Dewey and Bentley, op, ci^, p. 21,) Verplanck's own 
statement, intended to make * 'concept'' usable, equates 
''concept ' to: 

'\ . .any r^ponse, verba! or motor, that is under 
the discriminative control of a broad class of 
environmental objects or events; tlie members of the 
class may differ from one another in all respects 
other til an a sin^e quantifiable property. Most 
concepts are statements diat refer to flie common 
property: 'blue,' "square," "velocity," "beauty,' 
Mength. pHeudoconcepts may depend on a number 
A partiaJly overlapping classes of events that do not 
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share an objective common property: ^hoiiMy,' 
Virtue,' 'rigidity/ (Verplanck* op. rit., p 7.) 

Frequently concepts are viewtul an the coiiHtituerits of a 
Htatemcnt, but here Ver|jlauck says that most concej*ls 
are statements. If *4ionesty" is a pseudoconcept because 
tlie members of its class lack mi '*ol)jective comnion 
properly," how can "beauty" be a proper concept? If 
'velocity" is a concept, why is rigidity" only a 
pseudoconcept? And how does Verplanck's definition fit 
with some of his own statements ahout concepts, such as: 
"Some terms are used in two ways: empirically, as a label 
for a class of behavior, and theoretically, m the name of a 
concept relating that behavior to other classes of evcnti"? 
{Ibid.^ p. ii.) One suspects that Verplanck's comments 
about "cognition'" apply equally to "concept." 

Other names u^d inconsistently relate to the issues 
discussed in Chapter 1 concerning interaction and 
transaction^ For example, even those who take the subject 
matter of psychological inquiry as behavior often disagree 
in important ways about what "^behavior" designates, 
Verplanck takes "behavior" as applying to "the whole 
complex of observable, recordable, or measurable acti- 
vities of a living animal," and as including skeletal and 
muscle movements, glandular secretions, body chemistry 
changes, the making of sounds, etc. (/did., p- 2-) Others 
focus on "the organism's external activity which interacts 
with the environment, as distinguished from the internal 
processes of growth and maintenance," (R.S. Woodworth, 
Dynamics of Behavior, New York, Holt, 1958, pp. 21^220 
Yet others, as noted, emphasize the entire organ ism ic- 
environmental process and do not restrict the locus of 
behavior to within the organism. 

Conventional use of stimulus-response notions is 
interactional and assumes a dctachabilit>' or severability of 
stimulus from response as well as their ability to interact. 
Such procedures frequently lead to incoherence arul a 
literal inability to maintain the separates assumed in the 
inquiry. To illustrate, one discussion in which a * "narrow 
definition" of "stimulus'" as a "unit of input" is adopted 
(e,g,, "sorne definable unit of light falling on and exciting 
the receptors in the retLna of the eye") gets into 
difficulty because tliere seems to be no way to hold as 
separate and to differentiate adequately in inquiry tlie 
'^environmental object,"' the **sensoi7 event, and *'the 
unit as experienced by the observer."' (Bernard Berelgon 
and Gary A, Steiner, Human Bphavior: An inventory of 
Scientific Findings, New York, Harcourt, Brace ^ World, 
1964, pp= 87^88,) 

Verplanck notes five different uses of "stimulus'' and 
says: 

"Fortunately for the iutellectual comfort of the 
reader (but for nothing else), in most cases the 
ambiguity of this term does not reveal itself, since 
most students of behavior have not shown any great 
interest in treating the problem of stimulation iii 
great experimental detail." (Verf)lanek, op. cit,^ p. 
§3,) 

He differentiates: 1) "a physical event impinging on the 
receptors of an animal," and says that usage "is peril aps 
always incorrect'"; 2) "'a physical event impinging on the 
receptors of an animal and capable of exciting those 
receptors" 3) "a specified part, or change in a part, of the 
environment correlated in an orderly manner with the 
occurrence of a specified rCHponse" (Skinner's usage); 4) 
'*an event within the animal hypothesized to account for 
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certain cuniplux behiivior"; and i)) "loosely usud as 
^fiunynious with atirnuluH objiu;t (an object wliieh 
producus siiiniili) and witli ^iirniiluH tvont (an evunt whidi 
producer stimuli)." (Ibid*, p, 33.) 

Otlior nonieH supposedly useful in Uie dovelopnujnl of 
dR^criptiuns and warranttHi assertloiiH have lud to 
difficulties and controversies. There has been considerable 
digcuHsion of "Intervening variable'' uiid 'Miypotlietical 
construct/' (See Paul E. \1eehl and Kenneth 
iVIacCorquodale, "On a Distinetion Between HypoUictical 
Const nicts and Intervening Variables/' PsYchologivai 
Review, Vol. 55, 1948.) Tolrnan originally proposed the 
intervciyng variable a con^iruel operationally defined 
by specific setg of ante cedent and consequent (i.e., 
stimulus and response) variables, In time, "intervening 
variable" was used to refer to many other things ana 
sometimes was used as a niagical device lo avoid 
embarrassing problems. Meehl and MacCorquodale suggest 
that "'intervening variable" he reserved for Tol man's 
original usage and that "hypotlietical construct'' be used 
for situations containing more that a stimulus-response 
relationship. 

Here we see the interrelations of some of the 
tenninological problems, iiicluding "sUmulus/' *"re- 
sponse/' and "'operational definitionj" After operationism 
was advocated by Percy Bridgman (The Logic of Modern 
Physics, New York, MacmiUan, 1927), many psychologists 
adopted some variant as a useful tool Ln p.^chologicaJ 
inquiry. **Operationism'' is a name used in different ways, 
Verplanck^ for example, although he emphad^ses 
"objective"' and "behavioral" procedures of inquiry, gives 
a mther traditional account' "the general point of view 
toward the data and concepts of natural science which 
holds that the concepts of a science are defined by the 
experimental operations involved in investigation and 
nieasurenient." (Veiplanck, op^ cif., p. 23.) 

Skinner, on tlie otlier hand, eniphasiz.cs the reports a 
scientist makes about his methods: 

"Operationism may be defined as the practice of 
talking about (1) one's obiervationa, (2) the 
manipulative and calculational procedures involved 
in making them, (3) the logicd and mathematical 
steps which intervene between eariier and later 
statements, and (4) nothing efoe." ('*The Operation- 
al Analysis of P^chological Tenns,"* Psychological 
Review, Vol. 52, 1945, p\ 270,) 

Some commentary on "theory" seenis appropriate. 
Sometimes psychologists use the word to designate highly 
warranted descriptions (as in ''theory of evolution"); 
sometimes to aesignate an inclusive^ but not yet 
confirmed, set of conjectures or hypotheses in some area 
("learning theory"); sometimes to designate an internally 
consistent set of assumptions and logical derivations from 
diose assumptions ('*game theory'); sometimes to design 
nate speculative systems not likely to be confirmed 
^"Freudian theoiy"); sometimei as equivalent to "con^ 
jecture" as we used that name in Chapter L 

Finally, in the clinical and social areas a number of 
names are often used unclearly or ambiguously; for 
example, "personalis," ^'normal," ''integration," and 
'"mental hedth," 

7, COMMENT AND EVALUATION 

A major contribution of psychologists to tfie behavioral 
science has been the development of widely useful 
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remiarch niethods. Techniques of measurement and scaling 
developed by psychologists are basic toold in many of the 
behavioral sciences and are widely used in problenis of 
selection and evaluation in industry, education, etc. The 
adaptatiori to behavioral inquiry' of methods of analysis of 
variance, multivariate data andysis, and the principles of 
experimental dcsiirn, has been hi^ly developed. 

Many welbsupporied findings have resulted from the 
inquiries of psychologists, but those findings often are not 
integrated in a way useftd for the solution of large scale 
human problems. Sonie warranted assertions have been 
developed that are as quantitatively precis and as useful 
in making predictions as are many \v^vrranted assertions 
developed by physical scientists. As noted, however, at 
present there is a renewed tendency for some psy- 
chologists to advocate the use of nonscientuic procedures. 
The rapid expansion of both academic and ai^plied 
ps)^choIogy in recent years has had its drawbacks-=chiefly 
that attempted applications have outrun welUsupported 
findings. This trend has been especially conspicuous in 
clinicm psycholo^, which during and immediately 
following World War II was subject to a demand for 
"solations'" for which there was no adequate scientific 
pound, .ork. 

Probably the best supporter' findings to date have 
occurred in the physiological L uas of p^chology and 
with animal subjects. Much of the experimental work of 
behaviorists such as Skinner seems comparable in 
scientific rigor to the work done in the physical science 
fields. However, iiiquiries in the more distinctive h tun an 
areas (what we called sign-behavior in Chapter l)j seems 
far leas advanced. Some p^chologiste hope that even- 
tually sign-bdiavior can be descrttiea adequately using the 
characteristic procedures of inquiry found in the physical 
and physiological fields, but we suggest tfiat such hopes 
are not likely to be realised. 

Perhaps the recent upsurge of existential and human- 
istic psychologies is to a considerable extent the result of 
the faUure of behaviorists and others to solve the 
problems of sign-behavior using only phygical and 
physiological procedures of Inquiiy, The relative failure to 
solve such distinctively human problems suggests strongly 
the importance of die work of Kan tor, Cameron, and 
some of the recent transactional psycholo|lsta, who do 
not ^ver the organism from the enviromnentj mind from 
body, the individual jfrom the socialj etc. In short, quite 
possibly ftirther "substantive" progress in sign^behavior 
will not occur until improvements are made in the 
procedures of inquiry, 
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ILL 

ANTHROPOLOGY' 



L WORKING DESCRimON OF THE FIELD 

4 NTHROPOI.OGISTS inquire into the behavioral 
/% HiinilariticB untl differences of hufnan cultiira! 
M JL groupingSj fruni earliest maii to llie present. The 
major siibfielfrs are: the study of the organi^.ation of 
eiilttires and the devdopment, dip^ribution, and funrUions 
uf customs, teehniqueaj and otiier cidture traits (eultural 
anthropology); tlie study of Uie evolution of human 
physieal charauteristicH in their cultural settings (physical 
anthropology); tlie study of past cultures throug}i tlic 
exeavation and investigation of material remains (archacoU 
ogy); and the study of huraan languages in their eultural 
settings (liiiguLstics). The inquiries of antliropologiste 
overlap considerably witli work done by biological and 
other bt^avioral gcientigt^, m well m with work done hi 
the humanities. 

2, OTHER DESCRIPTIONS OF THE FIELD 

Clyde Kluckhohn's statement of nearly twenty years 
ago is representative of the bread di claimed for 
anthropologicai inquiry and tlie main areas in which 
research is conducted: 

"Anthropology is the study of the similarities and 
differences^ both biological and bdhaviorali among 
tlie peoples of the world from the dawn of human 
history to the present day. Antlii opology* excavates 
and analyzei Uie remains of past civilissations 
(archaeology); dcseribes tlie evolution and present 
biological characteristius of our species (physical 
anthropology); traces the development and spread 
of customs and technologies over the face of the 
earth, showing how these forms^ arts^ faiths and 
tools satisfy tne psychological needs of individuals 
and keep societies together (cultural anthropology); 
defines the varieties of human speech and the 
relationshipi among tlie tongies of men (hnguis- 
tics)." (**Anthropolo^," in James Newman, ed,, 
What Is Science?, New York, Simon and Schuster. 
1955. p. 319,) 

Many of the descriptions found in tlie literature claim 
an extremely broad subject matter for anthropolop. In 
the 1930 "s Franz Boas maintained that anthropological 
subject matter ^'includes all the phenomena of the social 
life of man without limitation of time and space,"' 
(Encyclopaedia of the Social Scipnces^ Vol. 11^ p. 73,) In 
later yean, anUiropology was viewed as 'Hhc science of 
man" (Ralph Linton, ed., The Science of Man in the 
World Crisis, New York, Columbia University Presa, 
1945); as "diat discipline which claims an interest in 'man 
and his works' at all times and in all places" (Gall Kelly, 
'*Anthropolo^," in Bert F. Ho^litz^ ed., A Reader's 
Guide to the Social Sciences, Giencoe^ Free Press, 1959, 
p, 189); and as the field dealing with "the origin, 
development, and nature of man and his culture" (AUen 
H. Smith and John L, Fischer, eds., Anthropology^ The 

*W«! acknowledge with appreciation the critical eornmcnU and 
^if^estions of Joi^ph B. Casagrande, He, of course, beafs no 
responsibility for tlir final fomi of tfiis chapter. 



Behuviofal md Social Sciences Survey, Englcwood Cliffs, 
Prentice-Hall, 1970, p, 5), 

As will be discussed more thoroughly later, the broad 
range of concerns claiint'd for anthropology has had m 
one result tlial »videly vaiying procedures of inquiry have 
been uged— gcnic scientific and some characteristic of 
Hrholarship in the hnmanitiea As Cora Dubois gays: 

''American anthropologists consider that their sub- 
ject properly Ciicompasses the biologicj psychologic, 
Bociul, and cultural aspects of man. Nothing human is 
foreign to them. They have embraced enthusiastically 
and immodestly the literal meaning of the word anthro- 
pology =the science of man. Not satisfied with the 
science of man, they honor many in their profession 
who are avowed humanists." (""Anthropology: Us 
Present Interesta," in Bernard Berelson, ed.^ The Be- 
havioral Sciences Today, New York, Basic Bookg^ 
1963, p. 26.) 

Arid Kelly rnain tains that: 

*'lf it [anthropcJogy] cannot demonstrate that it 
docs, in fact^ successfully encompass the study of man 
in all aspects of his existence, anthropology can at least 
claim that it offers a greater variety of knowledge and 
approaches to this study than does any other field* 
(KeIly,op.ciL,p. 189.) 

In practice^ anthropological inquiries have tended to be 
differentiated from inquiries in other behavioral fields in four 
ways. Anthropologists often emphaai^a^ 1) comparative in^ 
quiries (present men compared to past men; croiS-cullural 
studies, etc.); 2) relatively small poupi, often nonliterate^ 
which are not as complex as some larger groups, tend to be 
isolated in some respects, and tend not to be studied by 
worked in other behavioral fields; 3) field work in which the 
anthropolo^st functions as a **participant-observer' ■; and 4) 
the customs, beliefs, rituals, teclinologies, etc., characteristie 
of the group as a whole. However, workers in other fields also 
have inquired into the matters just mentioned; and sonie 
work done by anthropologists is not comparative, much 
recent anthropological work has been done on literatei rela- 
tively complex cultural groups, inquiry into past cultures 
cannot involve the participant^observer method, and a 
''holistic" emphasis is not always found in anthropolo^cal 
inquiry. 

Antnropolorical inquiry, then, is not sharply differenti- 
ated from work in other behavioral fields either in subject 
matter investigated or in methods used* And the grouping of 
the four major subfields mentioned within anthropolo^ in 
part is accidental: 

**This grouping of somewhat disparate subjecta 
under the banner of anthropolo^ is in part a 
response to a special historiad situation: the rapid 



acculturation and disintegration of many American 
Indian tribes during the fonnative period of 
American anthropolop^ before and after tiie turn of 



the centuty. In their field re^arch the early 
anthropologiits encountered small ne^ected groups 
of people, apparently about to lose their identity, 
who were the last representatives of formcriy 
flourishing native Bocicties, The investigatory felt an 
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obligation to scientift to record all poKsible infomia- 
tion diout these vanisliing groups; a uoniplete 
naturalistic duscripiiori of physique, language, 
customs, traditions, aiid even a little of tile local 
archaeolo^ if possible." (Sniilh and Flsuher, on. 
cif. p. 22.) 

3. METHODS AND TYPES OF mQUlRY 

As was noted earlier, a md^ vanety of botli general 
procednres and specific methods of iriqui^ arc found in 
use among aiitiiropologigts, including p sychoanaly tic ally - 
oriented inquiry (from the extrerne version found in Gdza 
R6heini s Psychoanalysis and Anthropology, New York, 
International Unive^ities Press, 1950, to the milder 
vemion found in J.WAI, Whiting and Irvin L. Child s Child 
Training and Personality Development^ New Hayen, Yale 
UniveiBity frem, 1953)* fonnal and mathematical models 
(Ham^ Hoffman, "Mathematical Anthropology,'' in 
Bernard J. Siegel, ed., Biennial Review of Anthropology- 
1969, Stanford, Stanford University Press, 1970; Paul 
Kay, Explorations in Mathematical Anthropology^ 
Cambridge, MIT Press, 1971; Ira R. Buchler and Hmvy K 
Selhy, Kinship and Social Organization, New York, 
Macmillan, 1968), gaiiie theory appliuations (see articles 
by Walter Goldschmidt and Richard F. Salisbury in Ira R. 
Buchler and Nutini, eds.. Game Theory in the 

Behavioral Sciences^ Pittsburg, Univei^ity of Pittsburgh 
Pre^s, 1969), and a host of otlier literary and purported 
scientific methods, In this Section we will * onslder first 
some 01 the general procedures of inquiry used by 
anthropologiBts, and then review some of the more 
specific methods used in the four major subfields. 

General Procedures of Inquiry 

In terms of our discussion in Chapter 1, anthropolog- 
ical inquiry tends to be partially transactional, in tliat 
typically the focus is on a full process in a field having 
many mutually cormected a^ects and phases. However, 
the "holistic" procedures used by some anthropologists 
are also partially self-actional and iriteractional; warranted 
assertions are sometinies freely mixed with elaborate 
gpacuiationi apparently in order to '*fill out the picture.'' 
Fairly often the objective seems to be the development of 
a plausible, inte^Tially consistent *Veconstniction" of a 
culture, a developmental stage in human evolution, etc., 
mther than achieving warranted assertions. 

There appears to be less interest among anthropologiite 
than among inquirers in many other behavioral fields in 
both the use^lness of applying modem scientific 
procedures and in what those procedures are. The 
confusion is great; sometimes those criticized as following 
unscientific procedures claim that they want to model 
anthropology after the phydcal sciences (e,g,, Claude 
L6vi»Strauss); quite often scientific inquiiy is construed as 
involving the Imaginative elaboration of conjectures 
in advance of testing (see Ino Rossi, "Reply to Nutini 's 
*The Ideological Bases of L^vi-Swuss's Structuralism,'" 
.4mencfln Anthropoiogist^ Vol 74, 1972); and tliere is 
disagreement even about such topics as what an 
experiment is (see Ho II is D. PauFs review in Behavioral 
Science, VoL 17, 1972, of Michael Cole, John Gay, 
Joseph A. Glick, and Donald W. Sharp, The Oiltural 
Context of Learning and Thinking: An Exploration in 
Experimental Anthropology^ New York, Basic Books, 
1971), 

To give only one further example of what we regard as 



great confuaion, in a recent publication Paul Kay hm 
defended the objective of studying the human "mind,'* 
He goes on to my : 

'i am mtry if that word offends anyone, but to 
preUnd that human buings do not have niind^ 
beeanse a niind has never been st?en or touched 
would require that we reject virtually all liigldy 
abstract and therefore useful scientific concepts, 
including, for example, gravity, relativity and 
probability." ("Some Theoreiici Implications of 
Etlinographic Semantics," in Arm Fischer, ed,. 
Current Directions in Anthropology^ Washington, 
DSl, American Anthropological Association, 1970, 
p.300 

Not only is the "therefore" strangely placed in his 
assertion, but his argument, as stated, is a non-sequitur, as 
will be noted if luminiferous ether is substituted for 
human mind. Rejecting one ''abstraction^' as useless 
certainly does not imply that all ''abstractions'' are 
useless. In addition, Kay's statement saems to require 
considerable clarification with reference to what observa- 
tion is; surely a restriction to what can be ''seen or 
tcuched'' by the unaided senses (as is apparently his view) 
is not required. 

An autobiographical statement by Pertti J. Pel to 
suggests that often the formal training of antliropologists 
puts little emphasis on scientific method: 

**When I embarked on my first major anthropo^ 
logical research venture, , J had had no fonnal 
training in the logic and structure of social sciences 
research. Many of my peers have described a similar 
lack of methodological preparedness in tlie years of 
their doctoral candidacy. Our generation of anthro- 
pologists, trained in the 1950s, iearned the 
descriptive and theoretical contributions of our 
predecessors, but not how these anthropological 
contributions were achieved. We were not uncon- 
cerned about how field research is earned out--- in 
fact we were almost frantic to find out-^but we 
were assured by our teachers that we could learn 
the mysteries of field work only throu^ personal 
immersion in the practically undescnbable but 
romantically alluring complexities of the field. Much 
of the lore about field research that we picked up 
info mi ally in our graduate-student days was con- 
ceHied with the gentle arts of rapport-building and 
role-playing in field situations. We were not so 
much concerned, nor were our mentors, with rules 
of evidence, questioni of 'representativeness,' 'validi- 
ty,' 'reliability,' and the many other related 
elements of scientific inquity with which our friends 
in other social sciences seemed to be preoccupied. 
(Anthropological Research: The Structure of In- 
quiry, New York, Harper & Row, 1970, pp, xi-xii.) 

Despite what has just been said, "natural science^' 
procedures of Inquiry^ liave been strongly urged by many 
major figures in anthropology. A.L, Kroeber, for example, 
allied that ''culture" is ''wholly an evolutionary 
development within nature, and therefore to be investi- 
gated by the methods of fundamental natural science^' 
(Anthropology Today: An Encyclopedic Inventory, 
Chicago, University of Chicago Press, 1953, p. xiv, italics 
added), and he believed that the anthropologists of his 
time generally followed ''naturalistic" procedures: 
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"What llit^ past half-century hm accomplkhed 
abovu all tor anUiropology [k thv. (hHeloprnent of a 
commoii naturalistin procedure], Jt insigtH on 
treating the mib^tomH and hwtorN, the idmk and 
vahif?^, the societies and languages of man as being 
phenomena of nature to exactly the s^amt* (h'gree an 
the biology of men, or for that matter of animals and 
men. Thw may seem a aimpir and trite program. 
Perhaps it is simple conceptually, but operationaJly it 
\\m been difficult and hard- won. How far are men and 
their activities actually treated as a part of nature in 
most economic and sociological sludy^ in most 
hLstor)' and philology? Hardly at all; in llu*se fields 
human activities are coii^istently set apart from 
nature,.,," (77ie Nature of Culture^ Chicago, 
Univemly of Chicago Press, 1952, p. 143.) (Kroebcr 
also tended to eniphasize anthropology as a ''hL^torical 
science" and was suspicious of tlie social sciences of his 
day. See "The Place of Anthropology in Universities,'' 
Ammvan Anthropologist, Vol, 56^ 1954,) 

Leslie A, White has argued vigorously and polemically 
over a long period for scientific pfocedures of inquiry 
into human behavior* including symbolic behavior. (See 
especially his essays "Science is Sciencing^^ and *'Mind ia 
Minding/' in his The Scimce of Cuiture, New York, 
Farrar, StrauSj 1949.) George P. Murdock has urged tliat 
an thropolo gists become more scientific , In relation to 
ioeiologiits, he says, anthropologiiti are' 

. ,extTaordinarily naive in scientific matters. 
Many frankJy confess a humanistic rather than a 
scientific onentation, and not a few are openly 
anti-scientific. Among those who are actually 
engaged in research problanis which can be classed 
as scientific, only a handful are adequately 
grounded in scientific method, and many of these 
are committed to one method and are skeptical of 
othets. Those who* like Kluckhohn, are both 
genuinely sophisticated and broadly oriented are 
rare indeed. In sociology, men with a flaming zeal 
for science are not uncommon. The writer fliinka 
instantaneously of such diverse figures as Keller, 
Lundberg, and Stouffer, but he has never en- 
countered such a man in anthropology. The low 
status of scientific interest and awareness in 
anthropology is asmiredly the most serious handicap 
to the full participation of this discipline in the 
integrated human science of the future/' ("Sociol- 
o^ and Anthropology^" in John GUlin, ed,, For a 
Science of Social Man, New York, Macmillan, 1954, 
pp. 26*27.) 

In archaeolo^, the so-called "new arc haeolo gists" 
arfue for explicitly scientific procedures of inquiiy that 
will help "to integrate archeology with the maingtream of 
the social sciences." Considerable emphasis is put on the 
"hypotheticaJ-deductjve" method and the relevance of 
prilstoric data to the description of cultures. (See, for 
example, Patty Jo Watson, St^en A. LeBlanc, and 
Charles L. Redman, Explanation in Archeology: An 
Explicitly Scientific Approach^ New York, Columbia 
University Pre^, 1971* and Lewis R. Binford, An 
Archaeological Perspective^ New York, Seminar Press, 
1972,) The "new archaeologists" have not lacked for 
critics, and have been accused of not being ^ientific 
enou^— they are said to have relied on dubious 
generalizations from other fields, to have misused 
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Htatistical techniques, to have reached unreliable con- 
elusions on the hm& of highly fragmentary data, etc, (For 
i^)inu such criticisms, see Leroy Johnson, Jr., **Problcms 
Ln 'Avant=Garde' Archaeolo^^" Amerimn Anthropologm, 
Vol 74, 1972,) 

Physical iuithrupologists have basically used, and 
continue to use, the general scientific procedures found in 
die biological sciences. Linguists for some tinie were 
strongly committed to scientific procedures in their 
descriptions of languages, to the extent that observers 
often placed linguistic inquiry as among the most 
advanced in the behaviorai areas. (See, for example, the 
assessments by Kluckliohfl, op. ci^, p. 346, and John B. 
Carroll, The Study of Language, Canibridge, Harvard 
University Press, 1959, p. 66,) More recenUy, even in 
anthropological linguistics, the Chomsky "revolution"' has 
given rise to the adoption of mentdistic metliodi. (See 
the Chapter on Linguistics,) 

As is also characteristic of many otfier behavioral 
inquirers, some recent anthropologists who advocate 
scientific procedures put great emphasis on theofy -con- 
struction uid the use of formal models elaborated far in 
advance of observation and measurement of changes. (See 
Chapter 1 for our criticims of such premature **theo' 
rizing'^ That isaie aside, there appear to be two main 
points of view opposing scientific procedures: die 
"historical'" and the 'qualitative,'" 

The strongest version of anthropology as culture 
histo^ was developed by the school associated with 
FtBLnz Boas, Boas opposed any simplistic determinism 
aich as the older evolutionism and racial or environmental 
deteETninisms. His gkeptieisni seems to have led some of 
his followers to einphasize "particularistic" deacriptions 
and to avoid more gene r J inquiries- Through the 
influence of Boas and otheire, the point of view sometimes 
called The American Historical School became established 
as nearly the *'offieid*" antiiropology. His itudents, among 
them Clark Wisder and AX, Kroebefj exerted a strong 
influence on the subsequent course of anthropologic d 
inquity. The American Historical School regarded anmro- 
pology as primarily culture historyj and was characterized 
by *"a strai^t forward desire to know what happened in 
Ac pastj e^ecidly in the ages before writing and in areas 
without writing" (C.W,M, Hart, '^Cultaral Anthfopology 
and Sociolop^, ' in Howard Becker and Alvin Boikon^ 
Modern Sociological Theory^ New York, Dryden, 1957.) 
Field woric was atron^y emphasised; workers were judged 
primarily on Uie basis of their field workj rather than on 
the general conclusions they attempted to develop from 
that work. As Hart observes: 

"Nothing better demonstrates the natural history 
birthright of cultuT^ anthropolo^ tiian the fact 
that iieer description of a natural phenomenon, or 
of human behavior treated as a natural phenom- 
enon, is still regarded as both a primary duty and a 
problem in itself " (Ibid., p. 538,) 

Althou^ the disputes between those who saw 
anthropolop^ as scientific and those who saw it as 
"histoncal' have waned, traces of the historical view 
remain^ and some, such as E.E. Evans-Frit chard, argue 
that anthropology ^ould he historical, parlicularistiCj and 
"idiographic." (For a general discusiion of the alleged 
oppositon between science and history, see the Chapter 
on History^) 

The "qualitative'' view appears to have much in 
common with the so-called ''qualitative methodologists" 
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in aoaiology. At least for tome problems, it is itiaintained, 
sciantific procedures rnuat be mipplemented or repiaced 
by subjactive or introapactive procadures, O^ar Lewis has 
described the dtuation of ^me years ago as follows: 

"On the one handi Aare are Aose who would 
undericore tha kindim of anthropolo^ with the 
natural ^ienceg, would itre^ Uia need for quantifi' 
cation, objective teite, axparimantSi and a genaral 
devdopment and Hnproyement of tachniquas which 
midit lead to great preciiion and objectmty in dia 
gamering, reportingi md inte^reting of field data. 
On tfia odier hmd^ there ^e tiioie vSio, thou^ not 
denying for a moment Ae kindi^ of anftropolo^ 
>dth we sciancasi believe that what needs to be 
stregged at this time is die kin^ip of anthropolopr 
with the humanities, and^ accor^n^yf Aey would 
mphasize Uia need for ins^t, ampadiy, mtuition, 
and the element of art." ("Controls and Experi- 
menti in Field Work," in AnthropQlosy Today ^ p. 
453.) 

More racently, some antfiropologiats, alBiough insisting 
on the scientific nature of their work, have emphasized 
tiia use of methods characteristic of soma humanistic 
scholarrii^ and have relied heavily on mentalistic 
^sumptions. For e%ampla, practitioners of "ethnoscience*' 
(sometimes called the "new etiinopaphy,'* "ethno- 
semantics,'^ "emic analysis^'' etc.) investigate die "mean" 
inp'' throu^ which a cultural group oiganiEes "reality," 
Condderible attention is given to die beliefs, expecta- 
tions, ete.^ ahared within a culture that help to make the 
behavior of tfia members mutually intelligible, According 
to Paul Kay: "The system of meanings— Uia tacit theoty 
of the worid— lying behind a lan^age and its us^e is a 
natural phanmanon wortiiy of scientific stu<fy/' (m Ann 
Ffechar, op, ciL, p, 20.) 

^uch woric k dmilar in certain respects to that done in 
iociolo^ by the "symbolic interactiomste" and the 
"athnomethodologisti/' (See die Chapter on Sociolo^*) 
Efving Goffinan's use of embolic interactionist proca- 
duras has been influential among anthropolopsts studying 
Inte^group relations. (Goffinan, HetofioRs in Public, New 
York, Bmc Books, 1971.) There are also certain 
amilaritias to die work done by the "subjective 
behaviorists" in psycholo^^, who make use of subjective 
methods and talk about uie "mind." (George A. Miller, 
Eugene Galanter, and Karl Pribram, Pkns and the 
Structure of Behavior^ New York, Holt, Rinehart and 
Winston, 1960, p, 211.) Perhaps because of the 
difficulties an "outeider" lac^ in tiying to understand 
another culture from the "inside,** diere dm has been 
some attention gH^en to presumed fundamental episte- 
mological problems in andiropolop. (See F.S.C. Nordirup 
and Helen Livingston, eds., Cross-Cultuml Under- 
standing: Epistemolo^ in Anthropology^ New York, 
Harper & Row, 1964, Edmund Leach, Rethinking 
Anthropology, London, Adilone Press, 196L) 

Claude LIvi-Sfrauss' "structural anAropology" has been 
given much attention, and he has been d^cribed as "one 
of the vital in teU actual figures of the contempora^ 
worid." (Smith and Fischer, op, ait,, p, 37*) In a series of 
books (among diam, Structural Anthropology^ New York, 
Basic Eooks, 1963; The San^c Mind, Chicago, University 
of Chicago Press, 1966; and The Raw and the Cooked, 
New York, Harper & Row, 1969), Ldvi-Strauss has 
attempted to discover the elementary structures governing 



language, and understand dieir world. He regards myths as 
ways in which humans solve the problems facing them. 
He views nature and culture as two different ontological 
levels, and sees culture as a way of coding and organizing 
natural reality. (Hugo G, Nutini, "The Ideological Bases 
of L6vi-Strauss's Stfucturalism," American Anthropologist, 
Vol. 73, 197L) In general, L^vi-Strauss argues, in a 
^mawhat Kantian way, that man o^aniies reality 
throu^ a binary mode in which dialectically r^ated 
"opposites" (mich as the raw and the cooked) are 
exfremely important. De^ite the fre^juent praise given 
Livi'Strauss lot his insists, elerance, and sophistication, 
many critics have been hardi. Robert T, Anderson, for 
example, says: 

"The prominence presently given to structuralism 
seems disproportionate to its achievements. It is an 
approach that purports to offCT an integrated body 
of theory. In fact, it is hard to sea where it has 
dona much more than provide a way of looking at 
certain phenomena, including marriage alliances in 
some societies." ("Recent Trends in Edinology: 
19664970,^' in The Annah, Vol. 401, May, 19720 

The amphaste on searching for deep structures 
underiying what we can observe more directiy is found in 
many flelds, and recently much excitement has been 
generated by such woric. Noam Chomsky's transforma- 
tionid grammar, for example, concerns the trans- 
fonnational rules by which the "surface" structure of the 
p'ammars of pacific lanpiag^ are generated from 
allegedly **deap" innate structures. (See Jacques Ehrmann, 
ed., StructuraliBm, Garden City, Doubleday, 1970, for a 
discussion of many applications of structurdism*) 

Specific TechniqueB Used 

Physical Anthropology. Several conventionally differen- 
tiated flelds, in addition to physical anthropolo^, inquire 
into human evolution and the structure mi operations of 
the human body. The general focus of much recant work 
in physical anthropology has been on the complex 
interconnections of cultural and genetic factors in human 
biolo^, which iiivolves many techniques of inquiry. As 
Frederick S. Hulse says* 

"Culture is seen as tJie unifying theme of our 
studies, whether we are observing the behavior of 
baboons, subjecting laboratoiy animals to environ^ 
mental stress, operating an electrophoresis appara- 
tus, or engaged in statistical calculations, The 
cultural nature of man is an aspect and a product of 
his cultural nature, Man in nature is not distm- 
guidiable from man in culture, for our nature is 
cultural." (The Human Species i An Introduction to 
Physical Anthroj^ology^ 2nd ed., New York, 
Random House, 1971, p, 485.) 

Much attention has been given (by paleoanthropologists 
and others) to the ''reconstruction'' of the biocultural 
evolution of man, which involves the use of biological 
techniques of inquiry as well as physical science 
techniques for dating ancient remains. The older emphasis 
on the gross moiphologicd characteristics of humans and 
on typolopes for raciaT classification has been supciieded 
to a considerable extent by a concern for the distribution 
of particular traits among human populations* Includina 
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hemoglobin variants, S4?runi factors, etc, Muman growth 
and development also is studied, particulai'Iy as rulated to 
environmental stres§ (extreme of diniate, altitude, diet, 
etc A Techniques of naturalistic seription'* aliiO are 
ugca, as when the locomotion, tt i ding habits, social 
behavior, and comniunicatiQn of priniates are observed in 
order to help describe evolutionaiy changes- 

Recently a technological revolution in physical anthro- 
pology has occurredj involving radiographs, reflection 
colorimaters, spectrophotometerSi paper cnroniatography, 
starch-gel electrophofesis, etc., as replacements for many 
older techniques of meaiurement, (Sef Stanley Garn, 
''The Newer Physical Anthropology/' American Anthro- 
pologist, Vol 64, 1962.) 

Archaeology, H.L. iMovius^ Jr»^ mjmmari^es the major 
interests of archaeologists as follows: 

"(1).. .the establishnient of a relative time scale 
by means of which tlie fossil remains of early man 
and his cultural relics may be placed in their proper 
sequence; (2). , ,the study of developing technolo^ 
and material culturej as well as the sumval(s) of 
ancient tool-making habits or traditions; and 
(3)i . .the reconstruction of the changing environ- 
mental (bio geographical or ecological) conditions. . . 
which confronted man/' ("Old-World Paleolithic 
Archaeology," Bulletin of the Geological Society of 
America, Vol. LX, 1949/ pp. 1448-1449.) 

In such work, archaeologists have used icienHfic, 
hMoiical, and humanistic technique. As Gordon R, 
Willey says: 

"To begin, [the archaeologist] is a historian in 
die broader sense of that term. Like the hiitoiianj 
his atudies are directed towa«l retelling the human 
pa^, and his study rfiould be a dynamic and 
integrated one, not a series of static facts. He is a 
scientist, too* or strives to be one, in diat 
archaeology is a part of antfiropology, and he is 
interested in cause and effect as well as generalisa- 
tions about human social bdiavior and the develop- 
ment of civilization. Findlly—and this is in no way 
incompatible with hia scientific interests— he is a 
humanist." ("Archaeology: The Sno^ of Yester- 
year/* in Lynn White, Jr., ed., Frontiers of 
Knotvledge in the Study of Man, New York, Harper, 
1956, p/49.) 

Physical science techniques are used in the exploration 
and evacuation of sites and die analysis of date. Carbon 
14 dating, chemical and geologicd analyaes of soils and 
rocks, and botanical techniqves such as dendrochronolo^ 
are used. Woric also is done concerning die application of 
electronica and atomic phyacs to the explorafion of sites 
from the surface. Computerized analyaes of data and 
simulation of archaeological processes are also employed. 
Many other complex techniques are coming into promi- 
nence. (See Raymond E. Chaplin, The Study of Animal 
Bones from Archaeological Sites, New York, Seminar 
Press, 1971* and the review by Dexter Perkins, Jr., in 
Science, Vol 176, June, 1972.) 

The introduction of so many new techniques has 
involved new problems, C.C, LambergKariovsky lists 
"cultural ecology, ^sterns theory, computer techniques 
for quantificationi die many and varied techniques of 
Dhvmco-chemieal arialvMis onnlied to nrnhni^nlnmpjil 



and explain the history of htiman adaptation" as among 
the techniques that have proliferated faster than "our 
ability to find their application or orpnization within 
archaeolodcal research programs." ("Operations Problems 
in Archedogy," in Ann Fischer, op, cit., pp. 111412.) 

Anthropological Linguistics^ Our main discussion of 
Unguistic techniques of inquiiy is contained in the 
Chapter on Linguistics^ consequentiy only a few points 
will he made here. The field often is divided into 
descriptive linguistics^ in which language ^stems or 
dialects are deicribed at a given stage in their histories, 
and historical linguistics, in which the history of the 
changes^ developments^ and relationdiips among languages 
is investigated. The latter field has been more ^eculative 
than the former, and conjectures have been extended far 
beyond the available evidence. A wide variety of fecial 
techniques has been developed to describe the structure 
of languages, considering them primarily as vehicles of 
communication. What is communicated in a given 
lan^age is only of indirect concern; the emphasis is on 
the characteristic "patternment'* or ways in which the 
elements of a language are combined by native ^eakers. 
A lanpage is often viewed as a particular iystem for 
coding what die language u^r wishes to say; the concern 
is with the code revealed in the utterances of the language 
user rather than with the content of the utterances. 

Cultural Anthropolosy^ Cultural anthropologists use a 
wide variety of specilie techniques of inquiry, ail of 
which probably are found in use in other fields. Perhaps 
the main difference is that cultural antfiropologists have 
placed much more emphasis than do workers in other 
behavioral fields on intensive and protracted field work in 
cultures other than Uieir own; field work that involves 
participation in the culture (die "participant-observer 
method"), interviewing^ and tfie systematic collection of 
life histories, case studieSj myfliSj and many other 
materials. (This is not^ of course, to deny that 
anthropologists also sometimes study their own culture.) 
In analyzing and obtaining the field work data, the 
techniques, findingSj and conjectures from many other 
fields—behavioral and literary— have been used* 



4. RESULTS ACHIEVED 

Surveying die general assesaments of what has been 
achieved by andiropologmts reveals an intereiting alterna- 
tion between highly favorable and hkhly negative 
judgments. To illustratej since the tima of Lewis Henry 
Morgan, kinship studies have occupied a central place in 
anthropological research, and often that woric is assessed 
as a great accomplirfiment (See PriscUla Rejningj ed., 
Kinship Studies in the Morgan Centennml Year, Wadiing^ 
toui Anthropological Society of Washington, 1972, 

and Meyer Fortes, ^insAip and the Social Order, Chicago^ 
Aldine, 1969.) On the ottier hand, J.A, Barnes eonchidcs 
that only a '-few scmps and odd bits" have been achieved 
so far in kinship studies. {Three Styles in the Study of 
Kinship, Berkeley, Univereity of Calif omia Press, 1971, p. 
265.^ Much well-support^ infortnation has been 
developed about different people and cultures throu^i- 
out die woridj and yet Pelto notes that unfortunately 
anthropologists have **not BUcceeded in eliminating any 
except the more outlandishly improbable theoretical 
positions/' and that most attempts to replicate studies 
are utter failures. (Pelto, op. cit., p. 315). 
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"It can be confidently stated diat linguistic 
methodolo^ is so well advanced today that if we 
took two fairly bH^t graduate students^ trained 
diem in linguiatic andysia at two different univer- 
sitias, and sent than out to make descriptions of a 
new and unanalyzed language at two different times 
and using two different infoitnanta (assuming the 
informants spoke the same dialect)^ the r^ulting 
analyses would be highly similar, differing only in 
matteri of emphasis and minor detail/' (Can^oUi op, 
cit, p. 30.) 

In other areas, far less firm results are found. According 
to Paul L, Garvin: 

"A look at the development of hLstorical 
linguistics will show that there has been no scarcity 
of explanatoty theories about linguistic history. 
Note, however, how most of these explanations, no 
matter how attractive they may have seemed at the 
time tfiey were proposed^ have since been relegated 
to oblivion.'" (Method and Theory in Linguistics^ 
The Hague, Mouton, 1970, p. IL) 

In archaeology i as was noted eariier, tiic "new 
archaeologists" are hi^ly critical of much prior work, but 
in turn diemselves are criticized for taking peculations as 
wairanted assertions. And similar differences of views can 
be found in the area of physica! anthropolop^. (See 
Gabriel W. Laaker, *'Hiysical AnAropolo^.' The Search 
for General Processes and Principles, ' American Anthro- 
polomst, Vol 72, 1970,) 

Althou^ soma such differences of asiessment can be 
found in all the bdiavioral fields, die differences seem 
greater in anthropolo^ than in most odier areas. A major 
reason, we sugg^t, is that anthropologists so often 
attempt "reconstructions'' based on insufficiently war- 
mnted assertions. Many highly warranted '^pieces'" of the 
reconstruction may be avaUable, but the conjectures often 
move far beyond the available evidence, Rather than the 
interweaving between conjectures and observation tfiat we 
described in Chapter 1, elaborate **th€oriiing^ based on 
some^but not enou^^evidence often is undertaken. This 
is illustrated in the earlier quotation from Pelto, in which 
he complains about the inability to refote any but the 
most outlandish theories. In view of die number of 
plausible (to someone) conjecture diat can be imagined 
about the connections among facts and a^umed facts, to 
construe the task as refuting as many of the conjectures 
as posaible seems "upside-down"; useful inquiry, we 
suggest, involves testing conjectures by repeated return to 
observation, rather dian the development of elaborate 
conjecture that a^e logically condstent with scanty data. 

In the following review of some of the representative 
results in the major sub fields, we have not attempted to 
summarize all the work done by anthropologists. 

Physical anthropologists have made progress in helping 
to trace the evolutionary development of humans. The 
proliferation of fossil discoveries during the past several 
decades has aided in the hypothetical rcconstmction of 
the probable stage of evolution, and improved techniques 
of dating have been useful (for example, the development 
of potassium-argon dating ^ggests a time span of 
approximately 2'3 million years for the Pleistocene 
period). The fossil record guggcsts a relatively early 
development of a bipedal gait, dentition in the human 
direction, and the uge of stone tools, and a relatively late 



brain. 

In recent years a widely accepted view of the evolution 
of Homo &ipiens has been developed, althou^i much 
remains to be ascertained. RaniapithGaus is believed to 
have flourished from 14 to 10 million years ago (and 
perhaps later) in Asia and Africa] Aiistralopithecus from 6 
to 1 million years ago in Africa;* Homo Erectus from 1 
million to 200,000 years ago, world-wide; and Homo 
Sapiens (including sub^ecies such as the Neanderthal) 
from 200,000 years ago to the present. The tendency has 
been for newer evidence to push back the time estimates 
for the emergence of the hominids. (For a sampling of 
work in physical anthropolo^, sec John Buettner-Janurfi, 
(Drigins of Man, New York, Wiey, 1966; David Pilbeam, 
The Ascent of Man^ New York, Mac mill an, 1972; Stanley 
M. Garn, Human Races^ 3rd ed., Springfield, Charles C 
Thomas, 1971; and Charles Hockett and Robert Ascher, 
"The Human Revolution," Current Anthropology^ Vol. 5, 
1964.) 

AnUiropologicd linguists have had considerable success 
in analysing the structures of a large number of languages, 
which has been hi^ly useful for fieldwork among the 
users of those languages. Much attention has been given 
to linguistic '"salvage work^'; the study of unrecorded or 
only partially recorded languages that are in danger of 
early extinction. Studies of the distribution of, and 
changes in, languages can be useful to nonlinguists; for 
exaniple, archaeologists have used the distribution of 
Indian languages in South America as one indication of 
the movement of peoples. Althou^^ as noted^ much work 
in linguistics emphasised the structure of languages rather 
than what was communicatedj recently many accounts 
emphasising **semantic analysis" have been given. Much 
^cent work has inquired into communicative behavior in 
tfie same general way that other forms of behavior are 
studied, and has attempted to place communication in its 
full ethno^aphic context. (For some representative work, 
see Dell nymes, ed.^ Language in Culture and Society , 
New York, Harper 8l Row^ 1964; Harry Hoijer, ed., 
LanguB^e in Culture^ Chicago, Unive^ity of Chicago Press, 
1954; John J. Gumperz and Dell Hymes, eds,. Directions 
in SocioUnguiiticB^ New York, Holtj Rinehart, and 
Winstoni 1972; and Benjamin N. Colby, ^'Ethnographic 
Semantics: A Prelimlnaiy Survey,' ' Current Anthropology, 
Vol 5, 1966.) 

Useful discoveries have been made by archaeologists in 
practically evety region of the world. In recent years 
much work has been done in areas somewhat neglected 
earlier, such as Africa, Southeast Asia, New Guinea, and 
the Pacific islands. Based on the remains, archaeologists 
have reconstructed the probable culture history of many 
groups. In addition to descriptions of the diet, subsis^ 
tencc, dwelling forms, settlement patterns, etc., of various 
groups, the '"new archaeologists" have also attempted to 
describe general cultural processes in prehistoric popular 
tions, including social, political, and economic behavior. 
Hypothetical reconstructions ba^d on the interconnec- 
tions of cultural, ecological, and biological systems are 
emphasized by some archaeologists. (For some work, see 
Gordon IL WUIcy and Philip Phillips, Method and Theory 
in American Archaeology, Chicago, University of Chicago 
Press, 1958; Stuart Stniever, ed., Pre-Historic Agricuhufei 



*R<'cent work continuci to modify earlier tentative concluHione. 
For example, as this Chapter was being written (Nov^ 1972)^ 
Rieharti Leakey reported on a skiiU recently found in Kenya. His 
flnding eaats douht on widely'hcld views of hunrian evolution, and 
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Garden City, Natural Hytoiy Press, 1971; and Don 
Brothwell and Eric Higgs, Science in Arvhaeology^ ruv. 
ed., New York, Praeger/ 1970.) 

Cidturd anthropofogista have gtiidied the "ways of life" 
of many cultures aiia subciJtureg, witli emphaBis upon 
bdiavior in iuch areas as socioeconomic organization^ 
family itructurei and relationships, pereonality structureSj 
mythologi^ and syrtems of magic and religion, legal and 
odier control systems, and art forms. The relation of 
particular cultural forms to the maintenance of the larger 
culture have been investigated. Cultural change has been 
intensively studied. In recent years, considerable attention 
has been ^iven to ethnicity^ including questions of the 
ways in which ethnic groups maintain a sense of identity 
and relate to otlier groups. Researuh on con temp oraty 
groups in cities (uAan anthropolop^) has al^ become 
prominent; mibeultures, such as a minority group or die 
poor, are studied in terms of their adaptive behavior to 
their margnal social position. (For examples, see Elliot 
Liebow, Tally Corner^ Boston, Little, Brown, 1967; 
Oscar Lewis, The Childrm of Sanchez, New York, 
Random House, 1961.) 

A general dieme in much of the work mentioned is 
that human patterns of adjustive behavior, to a much 
^eater extent than those of odier animals, are socially 
tiansmitted rather than biologically inherited, and may be 
considerably modified throu^ tlie generations. (See Alan 
Lomax, with Norman Berkowitz, "The Evolutionary 
Taxonomy of Culture," Science, Vol 177, July, 1972.) 
The antholomes edited by Yehudi A. Cohen (Man in 
Adaptation^ Chicago, Aldine, 3 vols., 1968-1971) provide 
a convenient overview of much anthropological worki 
# # # # 

In addition to the four major subflelds, odier 
gpecialties are sometimes differentiated, such as medicd 
anthropology, ethnomuiluology, historical archaeology, 
anthropolo^ and education, and ethnohiitoiy. Such 
specialties often are organized in formal professional 
groupi and publidt their own journals. Applied anthro^ 
polo^ firequendy la considered as a fifth major mibfield. 
(See discussion on applicationi in Smith and Fischer, op. 
cit^; and George M. Foster, Applied Anthropolo^, 
Boston, Little, Brown, 1969*) 

5. CONTEMPORARY CONTROVERSY 

Certain controverai^ conceniing general procedurea of 
inquiiy were noted eariier. Some anmropologists argue for 
a plurality or diversity of methods, on Uie ground diat 
anOiropolo^ may be enriched diereby and that a 
provocative set of competing *tiieories"' may help in die 
accumulation of sufficient data to develop "compelling 
reconstructions." (Alan Howard, "Polynesian Social S Rati- 
fication Revisted," American Anthropologist^ Vol. 74, 
1972, pp. 821^22.) In hb The Dialectics of Socml Life 
(New York, Basic Books, 1971), Robert F. Murphy has 
attempted to reconcile dialectically some of me con- 
flieting points of view, by developing a new methodolo^* 
Others oppoie the diversity of methods, and there is some 
tendency to discuis those isiues in the context of 
philosophical pomta of view. Marvin Hams, for example, 
in his r^e Rise of Anthropological Theory (New York, 
CroweU, 1968) defends cultural materialism as oppo^d to 
idealistic intefpretations of culture. According to Harris, 
the materialists emphasize evolution, die ^*materialiitic 
reality" of culture, and logico-empiricid meUiods, while 
the idealists (such as the ethnoscienlists and the 
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Pritchard, and Ldvi-Strauss) use nonscientific and sub- 
jectivist metliods and regard culture as an abstraction. 

For some time Leslie White's advocacy of cultural 
evolutionaiy theory was heavily criticized, and an almost 
standard point of view was that even the technologically 
simplest cultural groups of today could not be taken as 
representative of earlier evolutionary stages of develop- 
ment. More recenUy many anthropologiste have adopted 
an evolutionaiy point of view, and often emphasize (m do 
die '^cultural ecologists") the varying human adjustive 
r^ponses to changing circumstances. (See Julian Steward, 
Theory of Cultural Change: The Methodology of 
Multilinear Evolution, Urbana, University of lUinois Press, 
1955; Marsliall D. Sahlins and Elman R. Service, eds,, 
Evolution and Culture, Ami Arbor, University of 
Michigmi, 1960.) 

Some anthropologists argue that cultural phenomena 
are "autonomous" or "superorganic." Ledie White has 
probably been the strongest advocate of that point of 
view: 

"Customs and institutions— culture traits in 
general-=constitute a distinct class of phenomena. . , 
culture as culture can be explained only in terms of 
culture. . . .In addition to the individual oi^anic 
component in human bdiavior and over and ^ove 
die social factor which comes from the interaction 
of individuals, there is die influence of the 
Mditional customs, institutions, tools, philosophiea, 
etc. These thinp, these culture traits, have an 
existence prior to the birth of any person living. 
Tliey exist outiide the human organism; they act 
upon hbn from die outside as meteorologic forces 
do/' (White, op. cit,, pp. 78^790 

Others regard that view of culture as hypostatization or 
even mysticism, and maintain that the cultural can be 
"reduced to" or "explained by" the social or the 
psychological. A*R, Radcliffe-Brown, for example, said: 

"You cannot have a science of culture. You can 
study culture only as a characteristic of a social 
system. Therefore, if you are going to have a 
science, it must be a science of social systems.'' (A 
Natural Science of Society, Glencoe, Free Press, 
1957, p. 106.) 

And Robert S. Lynd notes diat "Culture does not 
enamel its fingernails, vote, or believe in capitalism, but 
people do." (Knowledge for Whatl, Princeton* Princeton 
University Press, 1939, p. 27.) 

Recently there have been controveraies about the 
comparative merits, the relations, etc., of "emic'' and 
"etic*' analyses. Both etic and emic are used in somewhat 
different ways, but the main core of the controveriies 
seems similar to iisues found in many of the behavioral 
areas of inquiiy concerning eontrasts between "inside'" 
and "outside^' techniqueg of observation. Emic analysis 
concerns the distinctions, categories, taxonomies, etc* 
(e.g., the way the color spectrum Is divided) diat are 
* subjectively meaningful" in a particular culturd 
grouping, and that may vaiy considerMly from culture to 
culture. In etic analysis, the distinctions that arc found to 
be scientifically useful are emphasised, even if they are 
not in accord with the subjective opinions of a cultural 
group. Emic inquirers are sometimes alleged to accept 
gullibly what they are told by informants, to migtaKe 
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confuse the objective and the aibjective. On the othftr 
hand, defendet^ of umic inquiry afgiie that the native s 
beliefe, undergtandinp, etc., are imnortant, and need not 
be confuaed with anything elie. (See Marvin Harrii, op. 
cif., pp. 568*604; GeraJd D. Berreman, "Anemic und 
Emetic Analysei m Social Anthropolo^/' Ammcan 
Anthropologist, Vol. 68, 1966; and Paul Kay, "Some 
Theoretical Implications of Ethnographic Semantics," in 
Ann Fiicher, op, cit,) 

The controversies just mentioned clearly involve 
d^ergent views about the objectives of inquiry in general, 
what "explanation" ii, and other issues of the type 
diicussed in Chapter L 

Other long'itanding conlroveriles center on the degree 
of continuity between humans and odier primates, with 
lanpage being a central issuei inasmuch as humans 
^ery where, and almost uniquely, use language. Recent 
work on the communicative behavior of primates sho%^ 
^at an absolute difference between humans and non- 
humans is hard to maintain. The chimpanzee, Washoej 
for example, was taught the sign language used by the 
deaf, and was able to combine fliose signs spontaneously 
and appfopriately in Uie manner sometimes described as 
"true language," To iriuslrate, when she wanted the 
refrigerator opened, Washoe made die hand signs for 
open-food-drink, and when the alann clock went off at 
meal time, she made the signs for Usten^at, (See R,A. 
and Beatrice T. Gardner, ''Teaching Sign Lanpiage to a 
Chimpanzee," Science, VoL 165, August, 1969.) 

The controversies now tend to concern the differences 
in degree, rather than in kind, between humans and other 
primates^ and how language developed. Some have argued 
that the development of lan|uaga competence in humans 
was a gradual process extending over many millenia, while 
oAeis have defended a singfe "great leap" view. (See 
Chariea P. Hockett and Robert Ascherj "The Human 
Revolution," Current Anthropology, VoL 5, 1964; and 
Eric H* Lenneberg, "Language, Evolution, and Purp^ive 
Behavior," in Stanley Diamond, ed.. Culture in History, 
New York, Columbia University Press, 1960.) 

Some inquirers believe they have found evidence 
Aowing that the members of relatively simple social 
groups tend to think leas abstractly than individuals in 
more complex groups, or simply lack the capacity for 
abstract thou^t. (See Brent Berlin, **A Universalist- 
Evolutionaty Approach in Edi no graphic Semantics," in 
Ann Fischer, op, cit,, pp. W-lS; and John Gay and 
Michael Cole, The New Mathematics and an Old Culture, 
New York, Holt, Rinehart and Winston, 1967.) On the 
other hand, Gary J. Withe^poon believes that the Navajo 
have a highly developed capacity for abstraction, and he 
sugp^ts that, rather than the thinking of people in simple 
societies being primitive, it is our unde^tanding of them 
that is primitive! ("Navajo Categories of Objects at Rest," 
American Anthropologist, Vol 73, 1971, p, 121.) 

In addition to the type of controversy just considered, 
anthropologists recently nave been involved in the type of 
heated debate found in many other fields concerning tlie 
possible political uses and relevance of their work, the 
ethical responsibilities of anthropologists in relation to thv. 
people they are studying, tfie question of whether 
"objective" research is possible in principle, etc. The 
Newsletter of die American Anthropological Associatinu, 
for example, contained many stron^y-worded discuBsiong 
of such matteiB in 1971 and 1972, and at the recent 
annual meetinp of die A^ociation much time has been 
^ent in discussion and voting on political matters* (For 

the activist nnint nf vi*»w_ ihf? niinftrsi hv ni*rnlff fl 
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Bcrwnian, Kathleen Gough, and Gutomi Gjessing in 
Current Anthropology^ Vol. 9, 1968.) In addition, 
members of some of the cultures much studied by 
anthropologiste, such as the American Indians, recently 
have protested the "invasion" of anthropologists and have 
maintained tJiat the findings of anthropologists have been 
distorted, demeaning, patronizing, and chauvinistic. 

6. TERMINOLOGICAL PROBLEMS 

As in many other areas^ there is confusion and 
disagreement concerning some of the words used 
frequently in general discussions of the procedures of 
incjuiry. ^'Scientific," for example^ is used to designate 
quite different types of procedures. The British social 
anthropologists are sometimes taken as representative of 
highly developed scientific procedures, and yet have also 
been severely criticized as nonsciendfic: 

"'The misunderstanding of scientific method is 
perhaps most extreme in that group of anthropolo- 
gists which makes the most vociferous pretensions 
to being scientific and comparative-^ the Britidi 
structurdisls headed by Radcliffe-Brown, The 
alleged "laws' of this school turn out, upon 
examination, to be verbal statements like tfie 
equivalence of brothers* or 'the necessity for social 
integration' which fail completely to specify the 
concomitant behavior of variables. . , (Murdockj 
op. cit„ p, 27.) 

'"Explanation" has also proved troublesome^ especially 
when an explanation telling why something happened is 
opposed to a description telling what happened. Some 
"explanations'" are tautological, as when Ralph Linton 
asserted that the Plains Indians foudht many wars^ not to 
obtain hunting grounds or the like, but because they were 
'^wariike." (The Study of Man, New York^ Appleton- 
CentUtyj 1936, p, 461,) Other "explanations,'' intended 
to be scientific and useful, are descriptive in the sense in 
which we use that word, for they describe what happens 
under specified circumstances. 

To illustrate, Leslie White, after criticizing attempts to 
''reduce" the cultufal to the psychological, says: 

"To the culturologist the reasoning that says that 
one people drinks milk because 'they like it,' 
another does not because 'they loathe it/ is 
^useless; it explains notfiing at mh Why does one 
people like, another loathe, milk? This is what we 
want to know. And the psychologist cannot give us 
the answer. Nor can he tell us why a people does or 
does not avoid mothers-in-law; practice monogamyi 
inhumation, the couvade, or circumcision; use 
chopsticks, forks, the pentatonic scale, hats or 
microscopes; form plurals by affixation— or any of 
tlic other thousands of customs, . , ,The culturol' 
ogist explains the behavior of a people by pointing 
out that it is merely the response of a particular 
type of prima to organism to a particular set of 
stimulL And he explains culture along the lines 
indicaied earlier [human behavior has two separate 
and independent sources— the biological and the 
socially transmitted BUpra=biolofical, or culturd]* 
Thus, while the culturologist is quite willing to 
admit that it is people who 'enamel their fingernails' 
or drink milk, he desires to point out that whether 
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by their culture." (White, op, cit,, pp. 143-144; 
italics added to the lung phroBe.) 

The **why" miswer provided by While is no luore ilian 
a descriptioii of what happens under specified cireum- 
stanccB. His argument, if eorrect, rfiows that much human 
bdiavior varies aceording to llie cultural field, but it does 
not provide an explanation tliat goes "beyond'' descrip- 
tion. 

The quotation from Wliite also relates to other 
ternunological problems concerning "levels of behavior," 
Some inqnirei^ conclude or assume that there arc four 
separate but interacting levels' the biological, the 
psychological^ the social, and tiie cultural. Othera deny 
tiie existence ofthe cultural as a separate level, but retain 
the other three; while yet others make some other 
differentiation. Such procedures almost inevitably involve 
tfie old diffiuulties of how to provide coherently both for 
*" separation'" and for "interaction," and tend to encourage 
futSe debate similar to the ancient discussions concerning 
hierarchically arranged kinds of being. 

Many of tlie key names used within the field of 
anthropology are applied in diverse ways; there is 
considerable vagueness and ambiguity in the um% of 
'^culture," "lineage," ''descent," "structure," and "func- 
tion*" Kroeber and Kluckhohn^ for examgle, found 164 
"definitions" of "culture." ("Culture: A Critical Review 
of Concepts and Definitions," Cambridge, Papers of the 
Pmbody Mtmum, Vol avil, No. la, 1952.) And 
William E. Mitchell has argued that the different and 
conflicting ways of using "kindred" raise serious difficuU 
ties, particulariy in the cros^cultural degcription of the 
structural aspects of kindreds. ("Theoretical Problems in 
the Concept of Kindred," American Anthropologist^ Vol. 
65, 1963*) Such disagreements about naming are 
cnmeihed in the controversies about procedures of 
inquiry and the objectives of anthropological research. 

The situation is exacerbated by the unusually broad 
array of methods used by anthropologists and the 
boiTOwing of names from everyday speech (** family," 
^'marriage," "function," "pattern,'^ etc.), often with 
rda lively little or no progress toward usefiil scientific 
naming or specifying. Moreover, the language system 
native to the anthropologist may impose a kind of 
"strait-jackat" in the study of culture very unlike the 
anthropologiit's own^ as is suggested by the Sapir-Whorf 
hypothesis, (See Benjamin L. Whorf, Language, Thought 
and Reality^ edited by J.B. Cairoll, New York, Wfty, 
1956.) 

Comparing hi^ly diveree cultures requires technical 
naming and ways of categorizing that are appropriate for 
cross-cultural observations. A beginning was made by 
IVfurdoek and others in the Human Relations Area FileSj 
in which data from a sizeable number of cultures is 
clas^ned. However^ the categories used reflect the eariier 
interests of comparativists, and the Files do not include 
much recent data. (See George P. Murdock et. aL, 
Outline of Cultural Materials, 4th rev. cd.. New Haven, 
Human Relations Area Filesj 196 L) 

7. COMMENT AND EVALUATION 

Mora often than do inquirers in other fields, 
anthropologists view human adjustive behavior as 6iVj- 
weial<f til us avoiding considerable obscurantim and many 
needless puzzles that follow from dualigtic views of 
human nature. As was noted earlier, the "holistic" 
Drocedures charucturtstic of much anthrnnolofrlcal inrfulrv 
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are partially transactional. In our opinion, however, the 
fidl benefits of such procedures will not be obtained as 
long as anthropologists emphasize ^^hypothetical recon- 
itruutions" based on insufficient data and on the 
sel fractional and interactional procedurei criticized in 
Cliapter L 

Another way of making tliis point is to note the 
institutionalised tolerance in the field of anthropolo^ for 
subjective and ^eculative methods. According to Pelto! 

", , .1 have been suggesting. . .that the apparent 
weaknesses of anthropological work derive much 
less from the inherent difficulties of our subject 
matter, and much more from persistently nonpro- 
ductive features of our anthropological subculture. 
These nonproductive features are perpetuated 
dirou^i direct transmission within our programs of 
graduate instruction. They are also perpetuated by 
some very generd tendencies in the institutional 
make-up of the social sciences. I have written tliis 
book with the hope of furtfiering a patteni of 
culture change whicn already seems to be gathering 
momentum. Possibly new methodological develop- 
incnti will arise that can bring ^out a real 
devitalization movement.' " (Pelto, op. cif*? p. 316.) 

Althou^ many anUiropologists have urged the use of 
scientific procedures ^f inquiry, quite often they include 
as scientific elabomte "theorizing" far in advance of 
ohservalion. To illustrate, in his final chapter Pelto 
advocatei the use of multiple hypotheses that are 
derived from a theoretical point of view. Those alternative 
hypoAeses are then tested against the data, and the 
process is continued until only one hypothesis remains. 
Pelto ^es on to complain that so far only the moat 
bizarre hypotheses have been eliminated, which Is about 
what one would expect. After all, human ingenuity has a 
proven record for concocting plausible conjectures, and it 
seems probable that such conjectures can be imagined 
faster than they can be tested. 

We suggest diat the procedures described in Chapter 1 
are more useful and would tend to free anthropological 
inquity from many of tiie controveriiea and blind allays 
generated by the self^actional and interactional procedures 
now frequently used. 

One need not postulate a separata level logical, 
ontologicd, or otfier) for culture in ordgr to emphasiEo 
die importance in human behavior of socially transmitted 
culture traits and pattenis, thereby avoid ing a mare's nest 
of issues about die possible connections of various levels. 
Nor does one have to opt for an "inner,'' an **outer," or 
a combination "inner-outer" procedure for studying 
bdiavior; in knowing-naming transactioni the inquirer is 
always connected iii many ways with aspects and phases 
of the field into which he ' inquiring. Nor, finally, does 
inquiry into sign-bdiavior (so important in tfie trans- 
mission, acquJring, and modification of culture traits) 
require procedures relying on subjective "meanings," 
motives, intentions, etc, 

To illustrate in one specific instance, Some of the 
con&overeies concerning the emic elic distinction appear 
to have little point. Rather than two basically opposed 
methods, both may be appropriate and useful in different 
phases of inquiry, **Emic analyses" may be particularly 
useful in "cracking the code" used within a culture, but 
bee ause a particular number of gods is differentiated 
within a given culture does not demonstrate that those 
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claggifyiiig cliarac tens tin of any luinmn group may not b« 
m useful m the wayfi developed througli sriRiitifk- inqiiir>'. 
An "t'tnic analysii" would presuinabry show Uial whaler 
are clagsified as fisli by many people, but an "elic 
analyaiM" classifying whaleg m rnaninialg is nut thereby 
refuted. In liiort, iiiquiry into tlie belie fe about the 
co^ios sliarcd by a group may be hi^ly useful in 
describing lliat cultiins but obviously thoBc beliefs need 
not be warranted. 

There are some indieations that aiithropologista are 
giving increasing attention to the requirements of 
scientific inquiry, as noted throu^iout this Chapter. 
Possibly die *'revitalizatiQn movement" mentiuned by 
Pel to will Dceur, On the otlier hand, in many behavioral 
flddi in recent years a retrogression has occurred in 
which many inquirers have turned away from ^ientific 
procedures, and perfiaps the most characteristic proce- 
dures used in the behavioral fields during the next (fecade 
will be nonscientific ones. 
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1. WORKING DESCRIPTION OF THE FIELD 

SOCIOLOGISTS inquire into the behavior of 
people in poups and organizationi^ including the 
patterni^ regularities, variations, and developniental 
changes in human retationa* customi, and inititutione. 
Sociologieal inquiry overlapi coniiderably with inquiries 
nriade by cultural anthropolopsts and psychologists^ and 
diares partially the subject matter of many other 
behavioral fields. 

2, OTHER DESCRIPTIONS OF THE FIELD 

Sociology as a distinct field gradually emerged during 
the nineteenth century. Auguste Comte was the first to 
use the label '^sociology'^ and advocated a scientific 
(''positive''), rather than a theological or metaphysical, 
study of society. Herbert Spencer applied the tneoiy of 
biological evolution to social processes. Emile Durkheim 
attempted to deal with ''social facts'* as an emergent level 
of pfienomena not reducible to the biological or 
psycnological levels. Max Weber and Georg Simmel held 
that sociology was a "generalizing science" concerned 
with **common value orientations" and '*ideal types." 

Among the early influential sociologists in America 
were Lester F. Ward, William Graham Sunmer, Albion 
SmaJlj Franklin H. Giddings, and Charles H. Coolay. 
Sociology was often regarded as the sole social science, as* 
a synthesis of the separate social sciences, or as the basic 
social science. 

Some typical recent afforts to describe the Held of 
sociology follow* 

Sociology is '*the discipline that deicribes the pheno- 
mena that are created by the social interaction of human 
beings and the manner in which these phenomena affect 
the oehavior of individuals.'* (Don Martindale and E.D. 
Monchesi, Elements of Sociology^ New York, Harper, 
1951, p. 39.) 

Sociology is "a body of related generaliEationi about 
human social behavior arrived at by scientific methods." 
(George A. Lundberg, C*C. Schrag, and O.N. Lareen, 
Sociology i rev* ed.. New York, Haroer, 1958, pp. 6-7.) 

Sociology is "*the science whicli studies me structure 
and function of social relations, customs^ and institutions 
in different groups^ and the processes by which they 
change*'* (Eva J. Ross^ Basic Sociology ^ rev. ed., 
Milwaukee, Bruce, 1958i p. 4.) 

Arnold Rose sees sociology as *'the science of human 
relations" {Sociology^ The Study of Human Relations^ 
New York, Knopfs 1956), and James A. Qulnn as *'the 

feneral science of human social groups" {Sociology: A 
ystematic Analysis^ New York, Lippincott, 1963). 

A report jointly sponsored by the National Academy of 
Sciences and the Social Science Research Council 
mentions five aspects of social lite as constituting ~Hha 
major pei spec lives of sociology"- I) demographic and 
ecological patterns of human populations, such as birth, 
deaths migi*ation, spatial arrangement, etc.; 2) soclal- 

* We are pati^fu! to George A, Theodorion and Martin M, 
Neumeyer for their comments concern ing this chapter. No part of ; 
the chapter, as revised, nccesBarily represents either of their points 
of view. 



psychological phenomena, such as small group interaction 
patterns, interaction of pereonality and society in 
socialization, etc.; 3) collective behavior in groups and 
organizations; 4) structural relations arising in social 
interaction, as in the patterns of roles in a political 
structure; and 5) cultural phenomena such as norms, 
values, and ideologies that tend to regulate or legitimize 
social behavior. They go on to say: 

"The subject matter of sociologyj tfieni is found 
in the demographic-ecological, social-psychological, 
collective, structural, and cultural aspects of social 
life. The sociological enterprise is to explain 
regularities, variations^ and interdependencies among 
those aspects. This enterprise has both a static and a 
dynamic aspect. Sometimes sociologists ask why 
patterns of organized social life persist, but equally 
often they are concerned with processes of social 
change, which destroy old social forms and create 
new ones."^ (Neil J, Smelser and James A. Davis, 
Sociology J Englewood Cliffs, Prentice-Hall, 1969^ 
pp. 3b32.) 

3, METHODS AND TYPES OF INQUIRY 

When the first edition of this volume was written * the 
procedures of inquiry called the '^natural science 
approach'" tended to dominate American Sociological 
inquiry^ In the intervening years, socio logists criticm of 
scientific procedures of inquiry have become much more 
numerouSj and many confroveisiee concerning scientific 
method and its applicability to sociological problems have 
again become prominent. Kurt W. Back describes the 
current scene as follows! 

*Trom the number of remedies recommended for 
the current situation of sociology, one must conclude 
that this field is very sick. Advice on diagnosis and 
dierapy comes from all sides. Some claim that 
sociology is not a strict enough icience In following 
empirical logical procedures, and see the remedy as 
Improvement of mathematical and logical procedures. 
Others accuse sociology and eipeciairy sociologists of 
not being sensitive enough to tiie crucial probleitis of 
the present time^ and of pursuing the chimera of 
value-free science, suggesting instead a methodology 
of engagement such as Neo^Marxism or Gouldner s 
reflexive sociology. Still othere look to participant 
observation and to extracting the symbolic meaning 
from the behavior and the language of the actors 
themselves. ... Of the critics, one side wants to adopt 
the method and procedure of the hard sciences and 
use the language of mathematics; another wants to 
adopt the method and procedure of social action and 
use the language of die activists and propagandists; and 
the third wants to adopt the philosophicarapproach of 
the existentialists and phenomenologists and use the 
language of the novelists.-* (Review of Robert L. 
Burgess and Don Budfmell^ Jr., Behavioral Sociology , 
New York, Columbia University Press, 1969, in 
American Sociological Review^ Vol. 35 j 1970, p. 
1098.) 
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The major con trovers jes will be discussed in more detail 
in Section 5 of this Chapter, In the present section we 
will conaider some of the major points of view about the 
field and the most useful procedurei for inquiry into its 
subject matter, 

Natural Science Procedures 

Defenders of this type of inquiry argue that sociologists 
should apply the generali methods (but not necessarily thr 
speoifle techniques and insbTimertts) of the natural 
science to human behavior. Among the leading exponents 
were George A. Lundberg, Read Bain, Stuart C. Doid, 
Samuel Stouffer, and Paul F. Lazai^feld. "Science" and 
related names are often used in different waySj and 
differing emphases are found within this general point of 
view. Some critics regarded the natural science sociologists 
as "neopositivista," because of certain similarities to 
Comte s views and to those of the later logical positivists. 

In the 1950*8 the natural science viewpoint was often 
d^cribed by both its defenders and critics as the 
dominant trend in American sociolo|y. (George Lundberg, 
*The Natural Science Trend in Sociolo^ American 



Journal of Sociology, Vol. UQ, 19SS; Tiraasheff, 
Sociological Theory^ Garden City, Doubleday, 1955, Ch. 
15.) Even then there were many critics; the earlier critics 
often viewed behaviorism, pragmatiim, and quantitativism 
as the three-fold basis of the natural science frend, (See 
Timasheff, op. cih, p. 137* and Preston Valien and Bonita 
Valien* "General Sociological Theories of Current Refer- 
ence/' in Howard Becker and AMn Boskoffj eds.. Modern 
SociQlogical Theory, New York, Dryden, 1957, p. 86.) 

Lun&erg pointed out that behaviorism does not 
exclude inqui^ Into so-called '^mentar' processes, which 
he regarded as symbolic or verbal forms of behavior. 
Rather than ignore or declare "unreal" such behavior, the 
natural science sociologists tried to describe it scien- 
UficaUy. What the critics referred to as "praginatism'* ii 
not always clear. Some may have been onjecting to 
Dewey s insistence that the ''mentar' can be inquired into 
using scientific procedures. Or they may have opposed the 
Peirce-Dewey view that all scienHfie statements are 
iidbject to possible future modification j correctioni or 
rejection, and that there are no known absolutes in 
science. Broadly speaking, the "pragmatista" insist that all 
conjectures or hypotheses are to be tested by reference to 
their consequences and that methodological ruies and 
procedures are to be evaluated in terms of their usefulness 
in inquiry. 

Ouantification is emphasized by the natural science 
sociologists in the development of scales and other 
measuring devices; the use of statiitical analyses, surveys 
involving iampljng, interviewing, questionnaire construe^ 
tion, and complex tabulation; and in systematizing 
methods of quantitative observation. (See Paul F. 
Laiiarsfeld and Morris Rosenberg? eds., The Language of 
Social Research^ Glencoe, Free Press* 195S.) 

As an example of one elaborate attempt to quantify, 
Stuart C. Dodd constructed "a quantitative systematics 
for the social gciences'* in his Dimensions of Society (New 
York, Macmillan, 1942). He introduced *"the S theory,'' 
later renamed the "S-systemj" for standardized dcgcrip- 
tion in algebraic formulae: 

**Any quantitatively recorded societal situation 
can be expressed as a combination of indices of 
lime, of charQcteristics of people or of their 
environments, o( space, and of population^ modified 



by exponents^ and by three other scripts specifyin| 
the kind and number of classes^ class^intervals, and 
cases of what the index denotes, and combiiied by 
the signs for adding^ subtramngi muliiplying^ 
dividing, aggregating, cross-classifying^ correlating^ 
and identifying,'' (Ibid., p*26.) 

Dodd later developed his system further; see, for 
example, *'The Transact ModeP' (Sociometry, Vol. 
LXVni, 1955), ^ 

Despite the strong emphasis on quantification* Lund- 
berg cautioned against exaggerating its importance. He 
said > 

. .we hold that ^quantitativism' is merely a 
particular way of observing* recording* and mani- 
pulating data. . . . QuantificatiQn is only a way of 
expressing degrees of qualities and relationshipi. . . * 
We have never thought of either quantification or 
operationism as entirely supplanting or preventing 
other forms of thinking. . . (Lundberg, 1955. op- 
cifo pp. 192493.) V e ^ y 

More recent critics, although making some of the saine 
objections as the earlier critics, emphasize charges such as 
that the natural science trend is trivial, artificial, and 
distorts, or is a flight from, reality. Some illus&ationi of 
such criticisms follow. 

''The import of this natural science approach to 
the subject matter of sociology is that sociologists 
have tended to bend* re-shape, and distort the 
empirical social world to fit the model they use to 
investigate it* Wherever possible, social reality is 
ignored. Most sociolopsts seem to have forgotten 
that reality exists only in the empirical worm and 
not in the methods sociolo|i8ta use to measure it I 
can find no methodological or epistemological 
justification that would support fte natural science 
model as being the best model for presentation of 
the empirical social worid." (William J. Filstead^ ed,* 
Qualitative Methodology, Chicago^ Markham, 1970* 
p. 3.) 

Irving L. Horowitz criticizes the ■*tran8formation of 
sociology into scientism," maintains tliat ^^methodology 
became a substitute for social problems" and empiricism a 
way of avoiding moral issues* and argues that the 
specialized techniques used often become the end of 
research rather than instruments of research, (The New 
Sociology, New York, Oxford Univenity Press, 1964, p. 
6, p* 9.) 

Irwin Deutscher says.* 

"In attempting to assume the stance of physical 
science, we have necessarily assumed its epistemol- 
ogy, its assumptions about the nature of knowledge 
and the appropriate means of knowiiig, including 
the rules of scientific evidence, . . . One of the 
consequences of using the natural science model was 
to break down human behavior in a way that was 
not only artificial but which did not jibe with the 
manner in which behavior was observed." ^'Words 
and Deeds: Social Science and Social Policy, Social 
l^oblenis. Vol. 13, 1966, p, 24L) 

Pitirim A. Sorokin, whose views earlier were often 
ignored but who apparently is now regaining influence, 
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notes that in the late ningteenth and early twentieth 
century soGiolo^its were synthesizes and generalizes, 
but for forty or fifty years thereafter sociologisti 
emphasized fact-finding. He then says; 

^'Preoccupied mainly with techniqueSj narrow 
concrete problemi and analytical theorizing^ de- 
tached from empirical realities, recent sociology has 
neither produced a great synthesis nor diicoverad a 
peatj empirical uniformity i Its thcorieg and research 
repreient mainly reiteration, variation, refinement^ 
and verification of methods and theories developed 
by sociologista of the preceding periods Through 
empirical reaearchj recent sociology riven us a 
fulfer knowledge of a few 'speckr and dimeniioni 
of the total, immense, multidimaniional socio- 
cultural reality but it has not substantially increased 
our understanding of the total *superorganic' reality. 
If sociology is going to grow as a basic science of 
sociocultural phenomena, it is bound to pass into a 
new synthesizing-generalizing phase.'' ('^Sociology of 
Yesterday, Today and Tomorrow,'' American Socio- 
logical Review, Vol 30, 1965, p. 8330 

In many of the "new^^ sociok^gists there is a kind of 
romantic voluntarism. Alvin Gouldner, for example, 
emphasizes self-awareness, accepting the validity of one's 
sentiments, and trusting one's authentic impulses. The 
**reflexive sociology" he advocates has the following 
objectives 

^ .the historical mission of a Reflexive Sociol- 
ogy as I conceive it. . .would be to transform the 
sociologist, to penetrate deeply into his daily life 
and work, enriching them with new sensitivities, and 
to raise the sociolo^st'S self-awaren^s to a new 
historical level.'" (The Coming Crisia of Western 
Sociohgyj New York, Basic Books, 1970, p. 489.) 

Socml'Action Theory' 

Social^action theory is sometimes labeled ''analytical 
iociolo|y,'* and focuses on the expenditure of effort by a 
group; i^e., on collective endeavor, iOcial interaction, and 
social iystems. Florian Znaniecki, Robert M. Maclver, 
Howard S. Becker, and Talcott Parsons ware some of the 
leading sociatactionists. (See R.C. Hinkle, Jr^ and Gisela 
J. Hinlde, The Development of Modern Sociology ^ Garden 
City, Doubleday, 1954*) Ends and nonns, as well as 
means and conditions, were emphasized as basic consti- 
tuents of sociai-action systems. 

The supporters of social-action theoiy often were 
infiuenced by Max Weber's verBtehende sociology. Such 
writers emphasize the meaning of social behavior through 
an understandir^ of the subjective perspective of the 
behaver* According to John C. McKinney: **The emphasis 
was on understanding social behavior, which meant that 
mere statistical regularities had to be supplemented by 
knowledge of the subjective motivation before causality 
could be imputed on the level of meaning^'' ("*MethodoU 
ogy, Procedurea^ and Techniques in Sociology,'' in Becker 
and Boskoff, op. ci?., 196.) A decade or two ago 
sociologisti seemed to be abandoning verstehen proce- 
dures, but recently there has been a marked revival. (See 
Leonard S. Krimerman, ed., The Nature and Scope of 
Social Science^ New York, Apple ton-Century -Crofts, 
1969.) 

Talcott Paraons and his followers also advocated 



systematic theory constfiiction." According to Pajions: 

•'Theory* . ,in the scientific sense, consists in a 
logically related integrated set of propositions about 
the relations of variables, tiiat is, abstract concep-' 
tual entities, in terms of which many statementi of 
fact can be systematicaJly related to each other, and 
their meanings for the solution of empirical 
problems interpreted. Besides the alUimportant 
empirical relevance, the principle criteria of good 
theory are conceptual clarity and precision and 
logical intepation in the sense not only of the 
logical compatibility of the various propositions 
included in a theoretical scheme, but of their 
mutual support, so that inference from one part of 
the scheme to other parts becomes possible. " 
("'Comment" on "*Preface to a Metatneoretical 
Framework for Sociolo0," Americun Journal of 
Sociology, Vol. LXVII, 1961, p. 137.) 

FunctionaliBm 

Many consider functionalism to be a major trend 
among recent American sociologists, but functionalism is 
not always easily distinffuishable from social-action and 
other types of inquiry, several irnportant sociolopsta are 
closely io'entified with functional analysis, including 
Robert K. Merton (Socml Theory and Socml Siracture^ 
rev. ed.j Glencoe, Free Press, 1957) and Talcott Parsoni, 
as well as othe^ who emphasise social^action^ (See also 
Marion J. Levy, Jr., 77ie Structure of Society^ Princeton, 
Princeton University Press, 1952, and F. Stuart Chapin, 
Contemporary American InBtitutions, New York, Harper, 
1935.) 

A functional analysis is said to be a study of social 
phenomena as operations within, or effects of, specified 
social structures (e.g., a class System, a kinship group)^ 
Merton says **functions" are *"those observed conse^ 
quences which make for the adaptation or adjustinent of 
a given system." (Merton, op* cihi p* 50.) The parts of a 
social system are viewed as interdependent and as 
contributing, on balance, to the maintenaace and 
integration of the whole system, Merton allows also for 
'^dysfunctions'' in regard to the total system and its 
subsystems or parts. The ^^equilibrium" of a system is 
emphasized by functionalists* Some interpret an equilt- 
brium in static terms, others in the form of a dynamic 
unity. Merton distinguishes between ^^manifest functions'' 
(the objective consequences of a social or cultural unit as 
recognized by the participanti) and '^latent functions^' 
(the unintended and unrecognized consequences). The 
functionalists claim to find important functional analyse 
in anthropology, psychology, and other fields. 

Sometimes functionalism is said to be a special method 
of inauiry, the use of which differentiates the social from 
the physical sciences^ Ernest Nagel rejects such a view, 
pointing out that the type of process the functionalists 
emphasizo is found also in the physical sciences^ e.g., a 
thermostat's operation is **functionah" (The Structure of 
Science, New York, Harcourt, Brace, 1961, Chs. 12, 14.) 
Kinpley Davis has argued that all sociologists inquire into 
both structures, as found at any given time, and 
functions, construed as time series and consequenceB of 
structures. (**The Myth of Functional Analysis as a 
Special Method in Sociology and Anthropology," Ameri' 
can Sociological Review, Vol- 24, 1959.) 

Recently some critica have argued that the function- 
alists, with their emphasis on equilibria, give political and 
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ideological support to the existing socioecononiic arrange* 
ments, Alvin Gouldner, for example, geea Parsons as 
exemplifying ^tablbhment sociology and says that the 
functionalists '"are conicientioui *guardian§^ duvoted to 
the maintenance of the social madiinety of whatever 
Indugttial soeiefy they are edlled upon to service,'' 
(Gould ner, op. cih, p. 332.) 

Jdeal Type Theory 

Hany E. Moore says an *'ideal type" is: 

"A eonfiguration or g^tdt of chatactefistics 
eons true ted by bringing together thoae most often 
observed in specimens of the category under 
consideration* ... It must be observed that "ideal' as 
here used carries no connotation of ^better' or 
'poorer,' i.e., k entirely non-normative," (In Henry 
Pratt Fairchild, ed,. Dictionary of Sociology, New 
York, PhiloiDphical Library, 1944.) 

The development of ideal types was emphaiized by 
Max Weber in order *'to analyze historically Unique 
configurations or their individual components by means 
of genetic concepts." He used the ided types of church 
and sect to inquire into the Chrbtianity of the Middle 
Ag€^ and to relate Prot^tantism to the rise of capitalism- 
(The Methodology of the Social Sciences, translated and 
edited by Edward A. Shils and Henry A. Finchj Glencoe, 
Free Press, 1949, p. 93.) 

Howard S. Becker prefers the name '^constructed type" 
to "ided type." He regar<fc the typ^ as end products of 
research that may have predictive power and that help to 
clarify our accounts of the phenomena involved* (Through 
Values to Social Interpretation, Duriiam, Duke University 
Press, 1950.) 

Ideal type theory has recently been viewed by some as 
*'model building" that specifies in precise detdl what the 
type is and how it can be applied. Don Martindale points 
out that much ambiguity prevaUa whether the typ^ are 
taken as '^theories" or **models," ^'Sociological Theoiy 
and the Ideal Type," in Llewellyn Z, Gro^, ed., 
Symposium on Sociological Theory^ Evans ton. Row, 
Peterson, 1959.) For a discuasion of some of the uses and 
abus^ of modeli, see May Brodbeck, "Models, Meaning, 
and Theories'' (in Gro^, op> cit.) 

Joseph Lopreato and Letitia Alston find attempts to 
use ided typ^ are often * 'self-defeating'' and produce 
**indescribable confusion/' They recommend that *'ideal 
t>*pe" be dropped from the vocabulaiy of sociologists and 
be replaced by "idealisation," "research' model,'' or 
"guiding scheme."' (**IdeaI Typ^ and the Idealization 
Strategy," American Sociological Review, Vol. 35, 1970.) 

QuaUtatiiw Methods 

Much of the opposition to the procedures of inquity 
suggf^ted in Chapter I is iHusttated in die book 
Qualitative Methodology, edited by Filstead, who says: 

"We are gaining technical specialities with little 
thou^it as to their usefuln^s in tenns of assaying 
the reality of the empirical socirf wofld. Thk 
increadng trend toward quantification has led to a 
l^sened undefBtanding of the empirical socid worid. 
The artiiiciai conception of reality that is fostered 
in present-day theoretical, metnodological, and 
conceptual schema reiults in the paucity of 



explanatoiy schemes of human behavior. In order to 
increase their undentanding of human b^avior, 
sociologists must become^ not more detached from, 
but more involved with the phenomena of the 
empirical social worid*" (Filstead, op. cit., p. 2.) 

Filstead mentior^ Herbert Blumer, Irwin Dautscher, 
Mardidl B. Clinard, Severyn Bruyn, Howard S. Becker, 
Alvin Gouldner, and Irving Horowiti as important critics 
of pomtivistic iociology, and Harold Garfinkel, David 
Sudnow, Donald W, Ball, H oward S. Becker, Sherri Cavan, 
Ned Pol^y, Barney Glaser, Anselm Strauss, Fred Davis, 
and Julius Roth as quditative methoddggists. Such 
writep are interested in versteheni "sympathetic intro- 
spection," and tile use of participant observer and 
phenomenological methods. 

Often a dia^ separation is made between the physical 
and the behavioral sciences, Krimerman (op. cit.) believes 
that the explanation of human action is different from 
phydcal science explanations, emphaazes the voluntary 
nature of human action, regarda verstehen as an 
indispensable social science mediod, sees objectivity as 
impOisibie in the social scienc^j etc, 

Sevetyn Bruyn believes that physied science inquirers 
use an outer, b eh avi orotic, and phyricdistic type of 
procedure, while humanists study human meanings in an 
inner, personal -social, experiential way. Sociological in- 
quity, he says, can perfonn a synthesis; a participant 
obiepver (e.g., a peTOn who studies a street gang while he 
is a member of it) can emph^i^e tiie "inner" as he 
itudies "lived experience" rather tfian "scientific abstrac- 
tions and reduetionisms*" (The Human Perspective in 
Sociology^ Englewood CUffs, Prentice-Hall, 1966, and 
"The New Empiricists: The Participant Observer and 
Phenomenologbt,'' Sociology and Social Research^ Vol 
51, 1967.) 

As in psychology, phenomenological and existentialist 
procedurei of inquii^ are dso advocated. Edward A, 
Tiryakian sees existential phenomenology as related to the 
wciologicd tradition of subjective realism or verstehen* 
(* 'Existent id Phenomenology and the Soeiologiea! Tradi- 
tion," ^mericon SQciological RevlBWi Vol, 30, 1965, See 
also John C. McKinney and Edward A. Tiryakian, eds.. 
Theoretical Sociology 9 New York, Apple ton-Can tury- 
Crofts, 1970.) Bruyn notes similarities between the 
phenomenological and participant observer metiiods and 
says: 

"The phenomenologist and the participant ob- 
server, . .are both taking man as he is given in his 
lived experience. They are placing tiie mechanical, 
oifanic, and function^ images of man in their 
proper perepective^not negating their valu© to the 
formulation of theory but denying theit supremacy 
in the explanation of aocie^. They are giving 
supremacy to an inner pei^pective of man in socie^ 
wnich ultimately could lead toward a more 
comprehensive sociological perM)ective." (Bruyn, 
1967, op. c/f., p. 322.) 

Such methods are similar in some respects to those 
used by the syrnbolic interactionists (whose woric is 
discussed in Section 4) and the ethnomethodologists. The 
ethnomethoddogfats, influenced by til e phenomenologicd 
philosophy of Alfred Schutis, inquire into tiie **rationd 
propertiei" of the taken»for*granted expectations and 
understandingi found in tiie everyday activities of the 
members of a particular socid group, (See Harold 
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Garfinkel, Studies in Ethnomethodology, Englewood 
Cliffs, Prentice-Hall, 1967; and the Review Syrnposium in 
American Sociological Review^ Vol SB, 1968, especially 
the icathing criticbms by James S, Coleman.) 

Until recently j extreme antkcientific viewg maintaining 
that there oould be no succ^iful scientific inquiry into 
much human behavior becauie humans are radically 
unlike the proper subject matter of scientific inquiry, that 
free will makes prediction impossible^ etc, were found 
primarUy in writers outdde of sociology (for example, 
Peter Winch, The Idea of a Social Science and its Relation 
to Philosophy^ London, Routledge & Kegan Paul, 1958), 
but now such view's are re-emerging in sociology * (For a 
general critique of such views, see Felix Kauhnann, 
Methodology of the Social Sciences, New York, Oxford 
University Press, 1944, pp. 14M47, and Rollo Handy^ 
Methodology of the Behavioral Sciences^ Springfield, 
Charles C Thomas, 1964.) 



4, RESULTS ACHIEVED 

When the fii^t edition of this book was written, there 
seemed to be a marked convergence at least in research 
methodg among sociologista holding diverse opinions on 
other matters/ In 1955, for example, Geoife Lundberg 
was impressed by tlie convergences in the work of 
iOciologists such as Parsons, Merton, and Bales and the 
work of Stouffer, Lundberg, fiodd, and Lawsfeld. 
(Lundbeig, 1955, op. cit.) As we have noted, howeverj 
more recently many sociologists have begun to advocate 
and use 'Mnnet"' procedure of inquiry; poaibly tlie 
immediate future will show an even greater divergence in 
the main procedures of inquiry used by sociologists. 

A detailed account of all cum*nt research in sociology 
is impracticable here. Some of the major lines of work are 
indioated below. 

Demography and Ecology 

Demography is the study of the sizes, distributions, and 
compodtions of populations. Demographera use precise 
quantitative methods and have made predictive extrapola- 
tioim of population trends based on birth rates, aeath 
rat^, and migration patterns. Demographic stuies are 
related to economics, biology, and me^cine; they are also 
rdated to studio of p^ehological and social proc^ses 
a^ociated with population charaeteristi^. The develop- 
ment of computers has been highly usefiil for many 
demographic inquiries. (For work in demography, see 
Richard N. Farmer^ John D. Long, and George J. Stolnitz, 
eds,, iVoHd Population-The View Ahead, Bloomington, 
Indiana Bureau of Busings Research, 1968; Joseph 
Spengler and Otis D. Duncan, edb., Population Theory 
and Policy, Glencoe, Free Press ^ 1956.) 

Studio in the area of human ecology inquire into the 
relation between important aspects of individual behavior 
and spatid areas diat are homogeneous in important 
ways. For a recent example, see Gerald T\ Slatin, 
"Ecological Analyses of Delinquency; Aggregation 
Effects ' (American Sociological Review, Vol 1969). 

Much woric in urban sociology (roncerning the ways 
metropolitan areas change and develop) and in rural 
sociology (concerning the diffusion of fann practices, 
migration, labor force, etc/) is closely related to 
demographic and ecological invt^tigations, 

Social Psychology 

Typically work in this area uses an interactionigt 
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framework and considers the interactions of personality 
characlerbtici and social and culturd variables, including 
studies of attitudes, values^ and beliefs. (See, for example, 
Arnold Rose, ed., Human Behavior and SociVi/ Processes^ 
An Interactionist Approtich, Boston, Houghton Mifflin, 
1962,) Sometimes * interaction*' is applied as we use the 
name in Chapter 1^ and sometimes as closer to what we 
call 'transaction." Considerable attention is given to how 
children and adidts are socidi^ed^ i.e., how tliey learn to 
adjust to tlie social order throu^i botli confonnist and 
nonconformist behavior pattenis. (See John A. Clausen, 
cd,, Socialisation and Society^ Boston^ Little, Brown, 
1968 J for a report on much recent work,) A general 
overview of work in social psychology can be found in 
Leonard Berkowitz, ed., AdvancGs in Experimental Social 
Psychology (New York, Academic Press, 1967) and in 
Henty C. Lindgren, ed., Contemporary Research in Sociai 
Psychology (New York, Wiley, 1969), 

Much interest has been shown in "symbolic interac 
tionism." The symbolic interactionists are interested in 
how individuds interpret situations and communicate 
with each other. They attempt to relate overt behavioral 
interactions to covert embolic behavior, with an 
emphasis on the meanings objects acquire in those 
interactions. Frequendy the self and the subjective arc 
emphasised, and natural science procedures of inquiry 
into human behavior are rejected. There are also links to 
social^action theoiy. (For a sampling of work in this area, 
see Jerome G. Manis and Bernard N. Melt^^er, eds,^ 
Symbolic [nteractiom A Reader in Social Psychology^ 
Boston, Allyn and Bacon, 1967; Herbert Blumer, 
Symbfjlic interactionism^ Englewood Cliffs, Prentice^Hall, 
1969; Charies Warriner, The Emergence of Society^ 
Homewood, Dorsey, 1970; Hugh Dabael Duncan, Syrn- 
bols in Society^ New York, Oxford University Press, 
1968; and Manford H. Kuhn,^*Major Trends in Symbolic 
Interaction Theoiy in the Past Twenty-Five Years,'' 
Sociological Quarterly^ Vol, 5, 1964,) 

Groups, OrganizationB, huiiluliom, 
and Stratification 

A central concern of sociologfets is die investigation of 
human behavior in organized groups (primary groups, 
voluntaiy associations, formal oi^anizations, and whole 
societies), including the roles individuals play, the 
stmcture of Uie groups, stratification and differentiation 
within groups, and the influence of social institutioiia on 
behavior. 

A great deal of effort has gone into the study of small 
groups such as the family. An influential eariy study was 
Jacob Moreno's ll'^o Shall Survive? (Washington, D£., 
Nervous and Mental Disease Monographs, 58, 1934). A 
more recent representative collection of work done is 
found in Small Groups, edited by A. Paul Hare, Edgar F. 
Borgatta, and Robert Bales (New York, Knopf, 1955). 
Theod ore Mills' The Sociology of Small Groups (Engle- 
wood Cliffs, Prentice^lall, 1967) contains a history of 
small group research and compares the results of 
laboratofy studies unfavorably to what can be learned 
from the experience of leaders who are part of 
'^self analytic" training or therapy groups. 

Studies of formal oi^anizaticiis and bureaucracies have 
also received much attention, One procedure involves case 
Btudies and focuses upon interniJ comparisons among tlie 
segments of an oifanization. (See Seymour M, Lipgct, 
M.A» Trow, and JJ. Coleman, Union Democracy! The 
Internal Politim of the fniernational Typographical Union, 
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Gleiicof, Free Prt^s, 1^56,) Another proeedur« i» to 
emphaHize a syj^tematic coinparigon of o^amzatioiis. 
Sonic liavu emphiisizt'd thv development of ^'formal 
theories" of organizalioiy* (Sey, for example, Peter 
Blau, "A Formal Tlieo^ of Differentialiun in Or|ani2a- 
tiorig/' Amorican Sociohgical Rvvhw, VoL 35, 1970,) 

Also of intercut are iiivegtigutioii^ of mass communica- 
tion, propagandUj and persuasion. Mathematical models of 
niessage difiuaion havu been developed in tlie context of 
air-dfopped leaflets, (Melyin DeFleur and Otto N. 
Larsen, The Flow of Information, New York^ Harper^ 
1958,) 

Ethnic and race relatioiit? has been a field attraeling 
much interest, William L ThomuB and Florian Znaiiiecki g 
The PolLsli Pmmnt in Europe and America (Chicagu, 
University of Chicago Press, 1918) was an early landniark 
study* Another influi^ntial book was Guiniar Myrdars .In 
>lmcm'«n Dilommu (New York, Ilarper, 1944). For a 
saitiple of rt!cent work, gee Seymour Spilcrman, "The 
Caust!^ of Racial Disturbances: A Cnniparison of Alter- 
native Explanations'' (Amdrimn Sociological Review^ Vul. 
35, 197(1) 

Many inquiries have been niadu into the religions, legal, 
educational, political, economic^ military, and otner 
inslitntiuns of contemporary .^oticly. In addition, the 
relations of man's intcllcetual elforts to the social setting 
havt! been investigated in fields HUeh jib the sociology of 
scienee and the souitJogy of knowledge, subject matters 
that now seem to be attracting increasing altention, (See^ 
for example, Haiis Neisser, On the Sociology of 
KnowledgCi New York, Heineman, 1965; Peter Berger 
and Thomas Luekman, The Social Construction of 
Reality, Garden City, Doubh^day, 1966; and Gunter 
Reminlingt Road to Suspicion, New York, A p pie t on- 
Centufy-Crofts, 1967.) 

Inquiri*^ into social stratification investigate the ways 
in w4iich people are ranked according to some ciiaracter- 
is tic regarded as imporiantj such as wealtli or influence; 
tlie differential distribution of rewards; the cffecta on 
behavior patterns of such differentiations; the relation of 
stratification to social mobUity, stability, conflict, and 
change; and related matters, Connections are found 
between social stratification and a very large number of 
behaviors^ e,g., pattems of crimCj divorce, recreation, and 
reli^on. (See Richard H, Hall, Oacupation^^ and the Social 
Structure, En^ewood Cliffs, Prentice-Hall, 1969; Jack 
Roach, Llewellyn Gro.^, and Orville R, Gur^lin, eds., 
Social Stmtification in the United States^ En^ewood 
Clifi^, Prentite-Hall, 1969; and William A. Rushing, '^Two 
Patterns in the Relationship between Social Cla^ and 
Mental Hospitalization,'' Anwrican Sociological Reticw, 
Vol 34, 1969.) 

Social Dcviame and Social Probbtm 

Many eariy Ainerican sociologists were invc^vcd in 
social reform movemente and hoped to find ways of 
ameliorating social ills. As the field developed, consider- 
able emphasis continued to be placed on problerns such as 
crime, prostitution, alcoholism, drug addiction, etc, 
Deviant behavior often is investigated in lern^ of the 
development and enforcement of social rules, the 
circumstanciS and uonditions under which those roles will 
probably be challenged, the study of subgroups condoning 
or approving deviant behavior, and the relations of 
deviant behavior and the measures by which the larger 
groups iry to control it, Currendy attention is also given 
tt> collective deviant behavior, as k found in youtli 



"nounter-cultures.'* In inquiiy into ioclal diso^anizationf 
tliu focus is not on the individual's deviant hchavior, but 
on the breakdown of institutional processes and tlie loss 
or decreased aeceptance of group codes of behavior, 
attitudes, etc, 

(Set Albert K, Cohen, Delinquent Boys: The Culture of 
the Gung, Glencoe, Free Press, 195S; Robert K. Merton 
and Robert A. Nisbel, eds,. Contemporary Social 
Problems, New York, Harcourt, Brace, 1961; James 
Davis, Social Problems^ New York, Free Press, 1970; and 
Sirnon Dinitz, Russell R, Dynes, and Alfred C, Clarke, 
eds,. Deviance: Studies in the Process of St^matization 
and Societal Hmction, New York, Oxford University 
Press, 19690 

Social Change 

Considerable sociological effort also has gone into 
inquity into the processes of social change and the 
problenis associated with those cJianges. Various ways in 
which change occurs are studied, such as assimilation, 
diffusion, innovation, competition, conflict, etc. William 
F, Ogburn was among the first of modern aociologists to 
attempt a systematic analy^s of nocisl change; he 
emphasized the notion of "cultural lag," More recent 
inquiries focus on large scale institutional changes that 
occur when a society is modernized; on social movements 
such as refonn and radical groups, religious cults, new 
political parties, etc.; and on historically oriented 
descriptions of major social changes. 

(See, for example, Robert A. Nisbet, Social Change and 
History^ London, Oxford University Press, 1969; Kai T. 
Erikson, Wayward Puritans^ New York, Wiley, 1966; W,G. 
Runciman, Relative Deprivation and Social Justice^ 
Berkeley^ University of California Press, 1966; and Werner 
J, Cahnman and Alvin Boskoff, eds,. Sociology and 
History, New York, Free Press, 1964,) 

The foregoing sun^ey of the range of sociologicd 
literature includes r^ults ranging from warranted aser- 
tions about human behavior to what the investigators 
regard as hi^ly plausible statements about social 
phenomena. As an example of the former, John A. 
Clausen reports on predictions made on the bams of 
questionnaire and attitude scales of what fields of 
endeavor would be entered by veterans returning to 
civilian life* The predictions made generally proved to be 
reliable and accurate. ('^Studies of die Post War Plans of 
Soldieni A Problem in Prediction,'' in Samuel Stouffer e^, 
aL, eds,. Measurement and Prediction^ Vol. IV ol Studies 
in Social Psychology in World War II, Princeton, 
Princeton Univerdty Pre^, 1950, Chs. 15, 16^ Some 
socidogfets regard such results as relatively trivial and 
believe "explaining'^ and "undei^tanding" are more 
important than prediction, which retums ub to the topic 
of controversies among sociologists. 

S. CONTEMPORARY CONTROVERSY 

An interesting development already noted is the 
re-emergence of controversies that forme riy generated 
much diacussion but which seemed to have abated. The 
main thrust of recent criticisms of the natural science 
trend is little different from the criticisms made in the 
193()m and 19^10's, In that period George Lundberg and 
Read Rain (among otliers) replied in detail to neariy all 
the arguments currently found that human behavior is 
h^t studied in some nonscientific way. (Lundberg, 
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Founiiations of Sociology^ New York, Maumillan, 1939, 
and Can Scivnve Save Lk^, New York, Lorignians, Creofi, 
1947, 2nd ed., 1961; Bain, ''Sociology as a Natural 
.Sci«noe/* Arnerimn Journal of Sociology^ Vol, LIII, 
1947.) 

Pernaps the moit important current controversies 
conceni methodological issues. Those ig§ut^ often overlap; 
lor convenienctJ they will be disea^sed under geveral 
headings. 

Theorizing and Obsenjrttian of Data 

Soiiie gociologials have attempted to concentrate almost 
exclusively on the collection of data without using 
explicit conjecture or hypoth^es, Such ''descriptive 
empiricists" have been criticised on the grounds tlial 
implicit, unrecoprized "theory" may bias the results, tliat 
their findings are random^ petty, and heltcr-skcller, liiat 
die mere collection of facts is only part of scientific 
inquiry, etc. (See Robert Biersledt, Critique of 
Empiricism in Sn^'olo^/' American Sociological llevienu 
Vol. 14, 1949; McKinney, 1957, op. ciL) 

There are also sociologists who regard conclusions 
based on experiments in laboratoiy situations as unlikely 
to apply to "'natural" situations because of die 
artificiality of laboratory settings. Sometimes such critics 
urge that natural social behavior be investigated by a 
phenomenological or participant observer metliod (for 
axampte, see Theodore Mills, op. cit.) 

Other sociologists, those whom C. Wright Mills called 
the **grand theorista," developed obscure notions tlial 
ware either unt^table in principle or at least beyond our 
present eapability of toting. (The Sociological Inwgina- 
tiorii New York, Oxford University Press^ 1959.) 

Arthur L. Stinchcombe, while not defending "grand 
theori^/" argu^ that '*a sociologbt is ordinarily con- 
fronted with phenomena for which there are no theories," 
and that under contemporaiy conditions it is more 
important for sociologfets to invent than to t^t theories, 
(Constructing Social Theories^ New York^ Harcourt, Brace 
and World, 1968.) And Barney G laser and Anselm Strauss, 
althou^ u^ing Uiat theoty be derived from a close 
familiarity with data, also separate sharply the ''genera- 
tion" and the ^'verification"^ of theory. They maintain 
that too much attention has gone into testing, and regret 
that too often young sociologists are tau^t Aat they arc 
not functioning as sociologists unless they are involved in 
verifying their "theories." (TAe Discovery of Grounded 
ThGory, Chicago, Aldine, 196T.) 

Some sociologists emphasized the development of 
**middle range theori^" that are t^tal)|e but not trivi/il, 
(Thomas K. Marshall, Sociology at the Crossroads, 
London, Longmans, Green, 1947.) Robert K, Merton 
believed that middle range theories were the most 
productive and argued (in 1949) that theoretical and 
empirical work were being united in sociological inquiry: 

"The stereotype of the social theorist high in the 
empyrean of pure ideas uncontaniinated by mun- 
dane facLs w fast becoming no less outmoded than 
tlie stereotype of tlie social reHCarcher equippe<l 
with questionnaire and pen nil hot on the chm' of 
the isolated and meaningless statistic. For in 
building the mansion of sociology during the last 
deeades, theorkt and empiricist havi^ learned to 
work together. What is more, they havt! learned to 
talk to one another in the process/' (Merlon, op, 
ciL, p, 07/) 



The recent lileraty, voluntaristic, and sulyectivigt 
proee<liires of inquiry being emphasized may lead to an 
even greater split between tlie developnierit of coiyecturcs 
(hypotlicses) and the collection of data than Uiat 
cliaraeierizing earlier sociologieal inquiry. (For an account 
of what we believe in the most useful relatior! between 
conjectures and data, see the closing scetion of Ch. I on 
tlie course of inquir) ,) 

Priorily of Problmm 

One group of Hociologkts has advocated work on 
important human problems for which techniques of 
desirable rigor are not yet available, much along the lines 
an^ued by Robert Lynd (Knowledge for What?, 
Princeton, Princeton Univerrfty Press, 1939). Other 
sociologists emphasized the difficulties that can result 
Irorn such attempt^ and advocated concentrating on 
problems that can b« handled with the methods now 
available. C, Wright Mills was strongly critical of the 
members of the latter group, whom he called **ahstracted 
empiricists." Mills held that they tended to select dieir 
pniblems solely on the basis of metliodological criteria, 
radier than on the basis of human significance. ((). Wright 
MillSi op> cif.) Kome of the naturid science sociologists 
(perhaps Lundberg most prominently) advocated an 
attack on the urgent problems of men -in society, but by 
the use of "hard" nicthcjds and with the recognition tliat 
at any given time some urgent problems cannot be 
satisiactorily scilved because we simply do not have the 
required inforination to do so. (Lundberg, 1947 ^ 1961, 
op. Cff.) 

In the last few years, some sociologbts have not only 
urged thai the * 'burning issues" be treated, hut maintain 
that conventioMtil sociologists cannot do so because they 
only function in trivial ways or as rationali/Jng agerila for 
tlie group holding power in our society. A radicd 
sociology is called for in which sociologists side with the 
down- trodden, the dLspo^essed, and the exploited. (See 
Steven E. Deuisch and John Howard, eds., Where It's At; 
liadical Perspevtives in Sociology, New York, Harper and 
Row, 1970; Gouldner, op, Hl; J. David Colfax and Jack 
L. Roaeh, eds., Kadival Sociology, New York, Basic 
Books, 1971; and Norman Birnbau'm, Toward a Critical 
Sociology, New York, Oxford, 1971.) 

OpiirnlioniHni 

In many behavioral science areas operalionism and 
related issues have generated much controversy, even 
thougli often what ''olH'ralionism'' names is not clear. 
(See Chapter on Psychology,) Operationists often n;gard 
their pro(:edurcs as higlily useful in guanling against 
subjectivity and unteHlahyity, Their opponents often 
claim that operationisni unduly narrows ihc range of 
inquiry, that the "essential meaning'' of terms is missed, 
or that many useful scic^iitific terniH (cannot he given a 
direct operational inter[»rctalion. 

' By tlie middle 1950^ the conlrovcrHies about opera- 
lionism had dimiMiHlftuI among HoniologlHls. In 1957, for 
example, McKinney hj-lieved that "inHlrumeiitallHm'' (not 
to be confused in UiIn iiintext with an adulatjcin of 
suientifii; e(|uipm<uit) wan a varit^iy of (jperationlHrn that 
was aceijplcd by most HOeicjIogiHts: 

'^Originally forniuluied by Dewey, it in now a 
prevailing orjenlation <»f both llu' thenretic idly and 
the empirieally inelirnd, luHtnimcnlaliHm (oflcn ntill 
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Iraveling iiiidt!r the hiLel of opcratinnbni) Hitnply 
maintaiiuHl that coneepts shoiild hr madi^ s^ul)jtM!t io 
inquiry' and ?iU?5CMi[)lilih' lo hypoUit'tiral atiitimu'nt 
fur piirpuses of i*xanunaliati. Mf>nu:)Vi*r, iii.Uru- 
nicnlalisni aa^^rte that ilirorrH, dis^urctr or Hystrrih 
atic, muHt be c'Viiliialnd in Umm of Iht^ir ruHeiirth 
adaptability, vtTil'ialiilily , iind fmillnliu^i^H/' (M^^ 
Kiium, 1957, np, riL, pp. 2()8^2(iy,) 

More n*«'<'ritly, tlit* prucitHluro^ ul iiH|uir) l)<!\v(»y 
defendt'd an li^tHid liuvt; |u*c^i! ehalK'ngcd by inany 
sDciologiytH, and (mu* traimol ^ay lliat cc)!il('ni[)uran" 
saciologi^b by mid largn accept ihim^ praiittAum. 

Sndalugy us ^(tmialive 

Many ^ocicdagisU have argued that M^imuAk iiujuiry in 
*'vaiuu frte ' in i\\v i^^nuM oi "riiorally rieulrai/ Liindht-rg, 
tor cx ample, said: 

'As svktiiie^ both physical and social rii-ient^eh 
havt? a cofumon i\\ml\o\\^ namnly^ to artewer 
^cit^riiitlL' «jU*:^tioib5, Tbi'Hfi answers will alwayg t)f 
an impersonal, conditional type: 7/ die lenipuraliiru 
lalb lo 32**F„ thm waler (HoO) will fret^^e/ if a 
certain type gf lax is adopted^ Ihiyn certain typtig of 
industrial autivily will decrease/ Neidier of these 
statements carries any implications as to whetlit^r or 
how ihe knowledge should Ifc used. Far rroni bring 
a weakness, this characlerBtic of seitiiiiific kriowl- 
edge is its greatesl strcngdu . . , [TJhogc sciL?!ilLKi>4 
and olliei^ who try la identify science with soriie 
particulaf social program, ^ect, or party must be 
regarded as tlie niust daiigeroiis enemies of science. 
They arc more dangeroiLi than its avowed enaniie^, 
because the deft^nderH of 'democratic/ 'cornrnunist/ 
'religious/ or ^morar scien<*e pose as dctendcr^ of 
science aiid carry on their agitation in the name of 
lofty socid sentiments. . Unlbrtunately, the sarrie 
has been said for prominent proponents of llie 
Inquisition/" (Lundberg, 1961 ^ op, ri/.^ pp. 404 L 
He makes the saine poini in FoiindQikin^ of 
Soei{>hgy^ revised and abridged cd., New Vork^ 
David McKay, V)(>1 pp. 24^35.) 

That vit'w has come under sstroiig atlaek from many 
writers, Irving 1^. llorowitZj ibr exampha^ a^ociatfcs value 
neutrality with moral aloofness and says: Ihe tinth of 
coni^e Is not that values liave actually disappeared from 
the social sciences^ rather that the social scientist lias 
become so identified with the going value-system/' 
(llorowiU-^ ofK ri7., p. 10,) Hicliurd I.. Means argues, as 
na%'e oUiers before hini, that sociologists niunl adopl 
eUiical positions if tliey art^ to study a society in w^hieli 
eiriical Issues are central, {The flthical Imperativt^ (jarden 
City, Uoubledayj 1969,) A,H. Louuh mairilainH that the 
social scienet^ are nect*ssarUy moral and that tberefore 
social scientists must openly adopt a rnoral pcrspuclivc, 
(J*lx piano tion antl I In wan Avthtu Berkeley, University of 
California Prt^s, 1967.) Howard Decker eniphasij^es the 
influences of values un ''(djjective"" work and mentions 
that every inquiry is niade froni a |>oint of view, ('*\Vb()se 
Side Are We OiiV^ Srmal Problmis, VoL 14, 19670 

iMany other works (in similar themes could he cited, hi 
addition^ there are di^^cui^ions of tlie possibju rnoraj 
daniage research may inflict on tlie subjects by tampering 
with their livt^s, helief systenis^ etc, (John R. Seeleyj Tha 
Atmrimnisaiion of tlw UnaimstHms, New York, Inte^ 



rmlional SciefU!e Ph'^^, l9bT), and diHcusHitnis of unriMiog* 
niziid id!*i)logical injlnpniu'H on HoeioUigiciJ corijeelureH (b 
M. X(!idin, iihifioj^y and tliv Dovviapmoni of Stwiolo^iml 
ritofny. iMiglewooii UHITh, Prentieedlall, 

Hiniilar issues have been heatedly dlscnssed throughout 
nuich of the history^ of HOcit)Ujg>% Underlying many of tlie 
iHHuew u a dispute lo whether the objeulive of 
KoeiLJogL^t.^ is the developmtMit of warranted afficrtioiiij 
ihul (li*H(Tihe what hap[)enH nndf^r spe<;ifiud circumsianees, 
or i>^ llu? develupinenl of a riioral, political, religious^ 
literury, etc,, standpoint oti human affairs tlial will lead 
Iti **g(]od^' iietinn, '[o ilhislrate, in llie t'dilorial foreword 
to the jaurnal Soc'ialo^itt Jntoniaiionalis, one finds the 
following; 

"At present two rTiajor schools of thouglit, , .are 
cun fronting each other. One is the systematic or 
verstehende type of asociology. , > , The other is ihu 
praetieai, the enipiricd Or the observational 
type. . , , Only vvhen the syrithesis of both these 
metliocia comes iogctlicr on the liiglieHt level of 
human aclicHi CL\n we proceed in the iundanicntal 
tusk of sociology- which may be called Lcbenskunst 
or 'art of living/ Lebunskunst must be based upon 
hotli triillifiil Uiiiikiiig and correct action/' 

This type of issue apparendy is deeply eiuncshed in 
socioiogicd thought, TJic .Smelser-Davis report on tlic 
stale of sociolo0* saysi 

'\ , .sociology ovedyps with religious, mornb and 
political doetrlnei bcciiuse all involve general 
assertions about nian^s relation lo nmn. A coiise- 
tpience of ihi^ \b that niuch of what is called 
'theoretical aiialysi-'s' in sociology is^ in tact, an 
efibrt to relate the vvork of a sociologieal iheorist 
lo sonic episterriuIogieaU niorali or political posi- 
tion, , , . hi any uase^ given sociology "s kinship with 
tfolitical and nioral prcoceupations, it is reasonable 
to expect that seiLeniific sociology will not soon be 
separated from tnan'g propensity to politicize and 
moralixc/"' (Snielsur and Davis, op. c/N^ p. 36*) 

6. TERMIIV0L0G1CA.L PROBLEMS 

As in any fichb there are difficulties with the nnore 
tcclinieal and speejjilized terms used in sociological 
intpiir)'. In our opinion^ howevurj of far greater 
imponaiiee are the problenne eonceriiing key names 
bearing on the nietliod^ used and the subject matters 
chogeri for investigalion. Some problcins of that type will 
be discussed here. 

John Dewey and Arthur F, Bentiey described three 
types of procediire for inquiry ^ die ,salf actio fial^ the 
interactional^ and tjic iransactionali and they analyzed 
with care the defeciB in tlie first two as used in inquiry 
into hunmn behaviot {Knowing and tlw Known, Boston, 
Beacon Press, 1 9^1-9; reprintud in its entirety in liollo 
1 1 a I id y and IC, ( 1 . 1 1 a r '^v o od , I Jsc fid Pro ee dureH of inquiry^ 
Creat liarrington. Behavioral [lesearcli Council, 197E) All 
three procedrures can he found in eon leniporaiy socio- 
logical iinpiiry, 

Sdraetional assurtiptions hmg have been abandoned in 
most scientific fields; the attribution of events to tlie acts 
of independenl eiitttie^, powers, or s<3lves, as in 
"^eji^plaining" thunderbolts as the result of Zeus' anger, has 
not been iisafub Bia mtm soeiologfets use Hclf-actionai 
procedureH of inquiQ-; many syndjolic interaetionists place 
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considerable emphaHi^ on sdf-acticjnid notioiw uiul tftr- 

heart of grcmp life I'm a series of aodd selves tliiil liave 
hmn lodged in that .Htructurin"' ^Nonnan I)t?iiKin, 
'"Synibolic Interactionbm and Ktliiioinetho(lol(jgy : A 
Proposed Synth^b," Aftwriaoit Soviolvgkal Rcvietv, VoL 
34, J969, p. 923,) Oiher suciologists iim stms tlif! aci^ 
of actors, sonriR times in a %vay .^uggen ting entirely iVeu 
actions, and ut other imr^ lining an i?ii<Tiii'liarial 
prcj^-fduri? ill whit'li putaiivcly ifidi^|M^ndi*iit utnoin, hi'Ivoh. 
or pj'rHon^ i\w broughl into mmr kind fif euii^al n*luli<)n 
w\ih other actors. 

Thr extremely heavy use of "nicaning'' ainong 8onic 
Mjeiologisb also psc^ vm to pru.blenis. Duriraii, for 
example, after raying tliut "it U impo^ible to talk aljout 
human rdatioiLshipg Hitfiout Hayiiig soniNhing aLout 
m*mnirig/'goej5 on to conclude: 

"So. unless we. ateume that action k 'patternud' 
by s ome ex traay ni b ol i c ' f o re e ' or is ' d e le mi in n. d " by 
a past, or a future, or k simply a random aetivity, 
we nnigt aa^unie that action is detemiined by tlie 
iorm in which men comniunicatc as they act 
togetlier, and that the areation of such forms is, 
therefonJ, tlie er cation of ay sin which we relate 
in society." (Dimcar!, op, cit.^ p, 5^ p, 48,) 

The widt^pread use of rrieTitalistic language among the 
symbolic interactionUts is interesting in tJiat they often 
trace the origin of tlieir procedures of inquiry from 
George H, Mead through John Dewey, but apparently 
without being aware of the criticisms Dewey made of 
"nfieaning/^ ^Wf," '^concept/* ''defiiiition,'' and related 
names, iVtany of the symbolic in teractionists apparently 
are grojijng for proeedur*^ sonietliing like those Dewey 
and Bcntley used in their inquiry into sign-LehaviQr, but 
they rely on terminology that De^vey and Bentley 
demonstrated was worse tlian uselt^s for inquiring into 
bahavioral traits actions. 

"Intaraction'" is widely i^ed as a key name by 
SQcioiogiste of many pointe of view, Thomas l\ Wilson, 
tor exanfiplc, says that sociological inquiry fiindanientally 
'depends upon descriptions of interactions,'' and that 
'large^cde social phenomena'' can be viewed as "pat- 
terned relatioiis amoiig the actions of individual actors in 
interaction with one anoOier,'' (^'Conceptions of Interac- 
tion and Forms of Sociological Explanation," Anwrlcan 
Soc dogimi Review, Vol Jo, 1970, p. 704, p. 698,) 
Sometimes "interaction'' is used in a way suggesting that 
separate "reals'' causally affect each other witliin iome 
system^ as in a reaction away fronij or an action toward, 
ionfiething else. At otlier times, it is used as "transaction" 
is used in Chapter 1, to nMiie mutual, reciprocaily 
iiifliienced, connections within a field of activity. 
Inconsistency and incoherence frequei.tly are found, 
«^pecially in attenipts to specify what the interacting 
units are^ 

The current controversies about value neutrality in 
behavioral inquiiy are intermeshed with conflicting and 
ambiguoijs uses of ''value,'' which variously names 
preferences, convictiorte, goals, criteria, approvals, desires, 
notiona of the dt^irable aa contrasted to the desired, etc- 

7, COiMiVIENT AND EVALUATION 

The e^ctent to which many recent aociologkts have 
rejected the go-called natural science procedures of 
inquiry has been noted repeatedly in this Cliapter, Many 
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otJicr hiSiid, do cniphasixe 



scientific procedures, and possibly n renewed intrrcHt in 
scientific sociulogj' will be seen in tlic future, (^*% for 
exaniplu, Petur Park's cdl fur seienlifio procdures in his 
Sfjviolojfy Toniomnvi An Kvaliiaiion (7f Sociw/ogiVfl/ 
Tiworivs in TerniH of Scienvv, New York, Pegasus, 1<)69.) 

I'erhaps much of tho di^atislaction with sdentific 
procedures of inquiry occurred because many of tin? 
resiUts obtained were fragmenlaiy and lucked wide 
applicatiun, George Murdock, in a coriipiiris^on of 
andiropology and soeiohjgy, says: 



'MSocic 

by die puriodicd literature rather than the tomes of 
die system4.juildcrs5 of being composed of a very 
large number of fragmentary and isolated proposi- 
tions each tested and at least tentatively validaled, 
which are rnuinly of a relatively low order of 
generality.../' (''Sociology and Ajnthropolog)^ ■' in 
J oh n G ill in , e d . , For a Sc i(fnce o f So em I Man^ N e w 
York, Maumillan, 1954, p, 24) 

The rcniedy for such fragmentary warranted assertions, 
according to many sociologists, is the furtlier developnient 
of integrating tlieoty. Recently, for exaniple, Lee Frcese 
has cotnplaijied tliat sociological inqui^ has not resulted 
in "CuiTiulative knowledge" of the type found in the 
phydual sciences. He suggests that even the development 
of "tested theories'' will not suffice, unless such tlieories 
have a "common theoretical denominator," which will 
not be pomihie "without applying formd rules for 
systematizing verbal propositions/' (''Cuniulative Socio- 
logical Knowledge,"' American SocioloMical Review, VoL 
37, 1972, pp. 472473, 481, 482.) 

But past attempts to develop integrating theory (often 
fonnalized), in advance of testing, has not led to useful 
results, and has been followed by many criticisnis tliat 
such work was only pseudo-scientific. The door was then 
opened to the use of allegedly superior norLscientific 
procedure. We suggest that probably a major reason 
useful solntiona to the "burning issues'" have not been 
found is that the relevant iign-behavior has been 
investigated either by using inappropriate acientific 
procedures copied from phyacaf and physiological 
inquiries, or by using traditional mentaliatic and subjec- 
tivistic piocedures. 

Many sociological writings do not appear to reflect a 
high level of familiarity wifli the developnient of modern 
scientific inquiry, hi 1955 Lundberg found it lamentable 
that ''a field of gtudy as prominent aa aociology, ..and 
making iuch vigorous claims to the status of science, 
should have paid so little attention to a formulation of its 
basic postulates, its logic, and its mediods/' (Lundberg, 
1955, op. ciL, p. 197.) And many yearn later we still find 
sociolopsts relying on traditional e pis tern ological fonnula- 
tions of what is involved. David Wilier and Juditli Wilier, 
for exarriple, say: ''Scientific knowledge consists of a 
combination of empirical and theoretical knowledge. The 
former is the result of research or the €iol he Hon of seme 
iMita, while the latter is concerned with the mmlal 
relations of nmobstrvabh comtnicts/' (''Why Socio- 
logical Knowledge is Not Cumulative: A Reply to 
Professor Freese," /lmerfc«« Sociolmical Rmivw, Yol 37 
1972, p. 483. Italics added,) 

Some comments in the Smclser-Davis rep*/** also may 
be pertinent. Relying on Elbridge Sibley's surv*.v {T\ic 
Kf heat ion of Somologisu in the United Slates, Nc%v "Vork, 
Russell Sage Foundation, 1963), Uiey iiote tJiat many 
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PIiDh in socMog)' iit»Ii«v«?ii lh«t their dcKitiriJ ediH atiun 
huti b«uri (Ujfcieiii **in re^t^iircli trjiiri iiig, liuiilit'nialic;^ und 
stiiikticH, ifditing in niati^d ^Iw^^iplintH^^ urid training in 
11^^01^% (iliilosophy, ami logii'/" Th^-y a!8(>Buy: 

"'8ot:i(^«gy eincrfcs as a (ljsii:iplint> sylum pUm- 
liai rt^cmils are oxiiot^d k) ils prrjhs^kfUil nnd 
mvinl^svia/iiifU' asjiech m^i l^kr thaii |n olJier 
bc'h m onJl a I h! ^ f)c i al s tic n^m^ , . , \V i tli T\^p m I io 
Mociolog)-, wiiiiiefi entering tlie fi^^ld iiro sonicwhal 
mfi nblo tlmn wumeii enlyriiig oifier graduate flciliis; 
anil rnt^ii |)laMning gruritiate ntauly^ in social og}' are 
not only Im^ ahk^ tlian mn in othcp fo<'havif>rni and 
j^oeiid Hciiiiic^, Isiit also b**lo\^ tho c)ii|il)rc of 
graciuuting .juniors in genor^J.'^ (Smol^r airuJ dim, 

in our opiniorij tlit' prybli^ms .-^oeiohigpl^ are gnippliiig 
with Are nioHt im*'fiiily iuvestigiited by Iraiiactioni 
procedure of inc^Uir)', a melhetl ii^eri irnplicitl^^ by some 
goci»logist8 ami fiiort' ^?^plicitly by those ''in tfractiomHtB" 
who emphasize the tnuliial, r^tipmcyl relatioiis in what 
Uiey call intoraotioni Sorfit^ of i\\e ctjnlfo'Vi'rsics about 
ispe^ial ni^liiofb al^o can be r^ul vej in the Iraiisaclional 

For Ojcamplfi, the I'mpbasis functionalists place on Uie 
notions of adjust ive behavior, tlie iiiterjapurtdcf^ce of the 
parte o( a gyslenij m\d JyTimnic unity, ih fiiyely within 
trails actioinj pro tud Urea ^ arid tli ere appu^r^ tc b^ no need 
to regard functional km as a spucial foiTii t^r rricthod of 
description tlmt k peculiarly lipftaprmt^ to behavioral 
inqiiity as cuntraBted to physical inqui^. And the 
syrrtbcJiq interactioriists^ eriipna^s or* lli^ irfiporlanee of 
comtnuiiication and '"meaning'' in descriling human 
bcjhavioF can, we bchavn^ be n\am ^jsnftilly handled by 
inqulrLng into sigiubdiavior transact jons thou t reifying 
selytB, ineanings, «tc. 

Similarly, onc^ it is rccogiiized that ifi behavioral 
inqiiiry the iti(|uirer is in comnian proc^§ ^vitli what is 
being inquired into, partieipatjon in whm k being 
obs^rveti is ticither to be deploriul (as iome critica of 
participant observation dailii) hor to be acclatfiied as a 
rn^thod superior to ordinafy scientific obscwation (as 
ionrie supportcri of partieiparit obsorvation maintain). As 
Arthur F, Bendey noted m lorig ago a§ IO3S, in tlie 
typical subjucl matiera BODioiogist5 inv instigate tlie observer 
is necessarily a partic ipant: 

*'^e nauBt fact^ the conditicjn th^t w^, the 
invt^tigatori, ai^ particip^nta in what inv^estigate; 
that participation is 'local' withir^ it^,, \ that 
Uie definite de te mi i nation of sudi loealigationaj 
however diffictilt, k ^santial to tie interpretation 
of v^^hat W€, thus localized, ©bierve;, , md that^e 
two-Wd const ruction of the obse^ati^U, in terms, 
on the on*J sido^ of what is observed- Qn*l> on the 
otlier side, of the position froni wltich tlie 
observation is made. Is ^senli^ t^ any depenilable 
knowledgR of tlie kind caJl icieatific." C^kl^mor, 
Knotbledga^ F'actw Blooinington, Pfjncipia Presgj 
1935, p. 38L) 
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1. WORKING DESCRIPTION OF THE FIELD 

POLITICAL scientists inquire into the behavior of 
hunian individuals arid groups^ witli an emphasis 
on the distribution and attaitiinent of political 
influence and power, and die functioning, o^anization, 
and connections among die political units, tlie institu- 
tions, Ae laws, and the customs by means of which 
humans are governed. 

Polidcal science inquiries overlap inquiries in many 
other behavioral fields^ including sociology, pgychology, 
economics, anthropology ^ history, and jurisprudence, 

2. OTHER DESCRIPTIONS OF THE FIELD 

Political inquii^ has had a long histoty and not 
aurprfaingiy many different viewpoints have developed as 
to what the field is or should be. For some time, the 
amphasa was on die state j often inteipreted according to 
some metaphysical system. 

In recent years, the d^criptions offered of the field 
frequently emphaaze inquity into governmental procwes, 
into power, and influence. For example, according to the 
Report by The Behavioral and Social Sciences Survey 
Committee (sponsored by the National Academy of 
Science and the Social Science Research Council): 

"Political science is concerned with goveniment 
in all its aspects, in bo^ theo^ and practices 
political partis, interest groups, public opinion and 
eonimunication, bureaucracyj aaministration, and 
international relations." (The Behavioml and Social 
Sciences; Outlook and Needs^ Engl ewe od Cliffs, 
Prentica^HaJl, 1969* p* 38.) 

Peter Odegard says.' 

"The political scientists' special preoccupation is 
with those aspects of human behavior having to do 
with the exercise of political power as a mear^ of 
social control. . . , It is dierefore with the nature, 
basis, itructurej scope, and dynamics of political 
power that die political scientkt is mainly, dthou^ 
not entirely, concerned/' ("Politics: A New Look at 
Leviathan," in Lynn White, Jr,, ed., Frontiers of 
Knowledge^ New Yorkj Harper, 1956, p. 96,) 

And V.O. Key says: 

'"Broadly, the study of politics is concerned with 
the institutions and proceses of govemancep The 
study of the structure of government, of const itu» 
tions, of administration J of international relations, 
of the legislation process, of the dynamics of the 
political stru^e, aU revolve around the problem of 
the governing of men. * . . A sin^e thread runs 
through all the ai^as into which political scientbts 
divide their subject for study. That thread is 
power." (Politics^ Parties, and Pressure Groups^ 2nd 

*SarnueI Krislov critically analysed an earlier version of this chapten 
We appreciate hii help, but emphasise lhat he is not responsible 
for tne contents of this chapter. 
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ed., New York, Crowell, 1947, pp. 1-2.) 

Othere, such as George E.G. Catlin, eniphasize the 
general notion of social CQtitrol: 

"We can call politicSi if we like (along with 
Professor V.O. Key)j *tiie study of government/ 
provided tiiat we bear in mind that 'government' 
here must be used as a synonynra for "control,^ and 
carries no necessary implication of pr^idents and 
cabinets; that our theory has to cover the argumenta 
of anarch km; and that we must be w are of the 
fallacy of loaded tems and of packing Into our 
definition an authoritariariisni at the beginning 
which we hope, as I have said, to pull out of tfie 
hat at the end, We can alao call it *the study of 
power and InfliiPnce' if, with Geoiga Warfiington, 
we bear in mind that Mnfluence is not govern- 
ment" .... The field of political science m the fieid 
oj study of Bocml controls^ or, more specif icallyj of 
tihe control relationriiip of huniaiij and even animalj 
wills. . . . The unit of polltiod science is the 
individual act of controL" (''Political Theory ^ What 
la Jt?,'' Politioal Science iOmrterly, Vol. LXXIL 
1957, pp, 640.) 

Sometimes influence m emphaiized, Harold Laeswall, 
for exampla, diatinguiahei between tihe "^science of 
politicSj" which ^'states conditiona,'^ and the **philosophy 
of politicsj" which "justifies preferences,"* and saye: "The 
study of politics is tiie study of influence and die 
influential. . . . The influential are those who get the most 
of what there is to get. Available valum may be classified 
as deference j income^ safety.-' (Politicst Who Gets Whati 
When, How, New York, McGraw-Hill, 1936, p. 13, 
187.) 

David Easton reviewed the many different tasks and 
objectivea exhibited in politieal science literature to see if 
tfiey had anything in coininon around which a compre^ 
hensive framework could ha dev^elopad for ordering 
inatitutional data m well m data about individud 
behavior. He concluded that all political scientfets share a 
concern with tJie same baac problem, which he d^cribed 
as '*tlie audioritative allocation of values for a society." 
(The Political System, New York, Knopf, 1953, p. 129.) 

Many political icienttsts describe their field broadly 
enough to include what ordinarily may not be regarded ^ 
poUtical. Robert A. Dahlj for example, saysi poUtical 
sy stein is any persstent pattern of human relationships 
that involves, to a significant extent, power, rule, or 
authority," and thus not only buane^es, religious 
organizationi, private clubs, etc*, but **periiapi even 
families" have political iyiterns. (Modern Political Analy^ 
Jijj Englewood Cliffs, Prtntice-Hdl, 1963, p, 6,) Charles 
Merriam suggested that political inquiry is directed toward 
Uie structure of organizations in general, not oiJy toward 
governmental oiganiiations, and other political scientist 
dm have followed his lead, (Public and Private 
Govcrnmenti New Haven, Yale Vmvomty Press, 1944.) 

In recent years there has been an empharis on inquiry 
into politick eventi viewed as interactional proc^ses. 
Felix E. Oppenheim, for example, says^ 



(59 



POLITICAL SCIENCE 



49 



"Social science in general has become tlie science 
of human interaction, and political science in 
particular, that of political interaction, Key con- 
cepts such as influent 8, control^ power, authority 
are now interpreted as relationghips of interaction 
among persons or groups," (Dimenmons of Freo- 
dam, iNew York, St Martin's Pre^, 1961, p, 4.) 

In tlie 1950s arid 1960% the behainoralists became an 
influrfntial group within poiitical ricifmcc. They main tamed 
that "the science of politics is a science of behavior." 
(James G. Margli, "An Introduction to the Theoiy and 
Measurement of Influence/' American Political Science 
Review, VoL 49, 1955, p, 43L) Begini ing as a protest 
against the nonscientific procedures tf inquiry then 
prevalent, the ''political behavior movement" now often is 
regarded aa a major, if not the dominant, trend in the 
field. 

Some political scientists have emphaazed applying tlie 
findings of political inquiry to admlniatrative and other 
rdevant needs of the time, as in LaffiweUs call for a 
■'policy orientation." (''The Policy Orientation," in Daniel 
LerTier and Harold D, Lasswell, eds., The Policy Sciences ^ 
Stanford, Stanford University Press, 1951.) Some policy 
science advocates maintain tliat in addition to d^cribing 
political processes^ political scientiata can also help to 
prescribe what should be done. 

3. METHODS AND TYPES OF INOUIRY 

In tlife Section some of ^e major emphases in the 
procedure of inquiry used by political scientists are 
dticUgsed, Those emphases are not nec^sarily to be 
identified with schools of thought, and there can be 
overlapping among tlie themes, which were chosen simply 
for convenience. 

Philosophical Methods 

The recent empharis on political inquiry as scientific 
has been criticized by numerous authors. Some critica are 
still concerned primarily with the histoiy of ideas, Some 
consider politics aa a practical art, not a science. Odiers 
regard it as a branch of history that d^crib^ unique or 
particular evente in political history. Some pursue the 
quest for a satisfying ideolo^. Some argue that political 
philoaophy must raise "basic'" qu^tions about the 
**nature of the state" and the "nature of justice." 

Leo Strauss and his followers criticize pr^ent-day 
scientificdly oriented inquirers for rejectin| die aims of 
classical politick philosophy and for being too much 
absorbed in method. Claaiical political philosophy^ Strauss 
clainis, was ^sentially "practical'" and was concerned with 
normativa qu^tions such as the nature of virtue and £he 
bast poli^c^ orderi Strauss maintains that political 
philosophy is an essential part of tine study of politics, 
and that political scientists who believe their inquiries can 
be value-free or ethically neutral are mistaken. Essays on 
the Scientific Study of Politics^ edited by HJ. Storing 
(New York, Holt, Rinehart & Winston, 1962), reflects a 
Straussian method and attacks the various notions of 
scientific inquiry held by A.F. Bentley, Harold Lasswell, 
and Herbert A. Simon. 

Eric Voegelins wo A is an extreme instance of the 
revolt against "poritivism," "relativism," and scientific 
inquiry. His many*volumed Order and History attempts a 
comprehensive synthesis in the grand style: *'Every society 
is burdened widi Uie tadc, under its concrete conditions, 
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of creating an order that will endow the fact of its 
existence with nieaning in terms of ends divine and 
humai," (Order and History, Vol. I, Baton Rouge, 
Louisiana State University Press , 1956, p. ix,) 

Otliers, such as Herbert Marc use, have offefed u more 
ideologically and less metaphyrically oriented philo- 
sopliica] critique of con temporal society. (One Dim en- 
sional Man^ Boston, Beacon Press^ 19M; and, with Robert 
Paul Wolff and Barrington Moore, A Critique of Pure 
Toleranae^ Boston, Beacon Press, 1965.) Mulford 
Sibley adopts a Utopian approach in his recent book; his 
work is a link also to "natural law" views, (Poiiliml 
Ideas and Ideoiogics, New York, Harper and Row, 1970.) 

Procedures Emphasmng Theorm and Models 

Along with workers in other fields^ political scientists 
use "tlieoiy"' in diverse ways. Confusion may result from 
an c^cillation between **dieory" as applied to highly 
warranted scientific findings, as in "theory of evolution,'' 
and '"theoiy" as applied to untested— or only partially 
t^ted— conjectures of broad range^ as in "psychoanalytic 
theory of pditics," (One suspects that sometimes the 
oecitlation is only too convenient.) 

Many political scientists^ although sympatlictic to 
scientific inquiry and wary of metaphysics, placa a itroiig 
emphaas on theorizing, Arnold Brecht, for example, 
argues that althou^ political science should avoid any 
simple dependence upon "the history of ideas/' tlieoiy 
should be emphasized, {Political Theory: The FQundations 
of Twentieth-Century Political Thought^ Princeton, Prince- 
ton Uniyermty Prcss^ 1959.) 

David Easton also advocated that point of view and 
complained that political science has lagged behind 
sociology and economics in achieving a general or 
systematic theoiy. Eaaton wants political scientists to 
develop a great integrating theory like Einstein's in 
physics or Darwin "s in biology. He urg^ a comprehensive 
theoretical scheme that will guide, measure^ and itimulate 
research, along the linei of Talcott Parsons' work in 
sociology. He advocates a system of working hypotheses 
that is ** adopted and used only as long as it helps orient 
empirical research in such a way that socially sigmficaiit 
pronlenis are better understood/' His general systeni 
would consist of poituiates from which narrower 
generalizations would be deduced. From these, in turn, 
specific generalizations **capable of empirical prooT' 
would be deduced. (Easton, op* cif.j pp, 57-S8.) In his 
later presidential address (American Political Science 
RevieWi Vol. LXIII, 1Q69), Easton calls for behavioral 
precision in dealing with important policy questions and 
the synUiesi^ing of some of the conflicting tendencies in 
political science^ 

Harold Lai^well and Abraham Kaplan attenfipted to 
construct a "conceptual framework" for political inquiry 
that would advance political theoiy, and insisted that 
^'theorizing, even about politics, is not to be confuied 
with metaphysical speculation in tenns of abstractiona 
hopelessly removed-^ from empirical observation and 
control." (Power and Society: A Frarncwork for Political 
Inquiry f New Havens Yale University Press^ 1950, p. kJ) 
Like woikers in many other fields, they apparently 
believed tliat elaborate conjectures can usefully be 
developed in advance of testing. Their generd aim was^ 

'\ . »to elaborate a conceptual framework within 
which inquiry into the political process may 
fruitfully proceed, For, at bottom, it is only on tiie 
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basis of mcii inquin' tliat political policy can b« 
intelligf<ritly selreted and appliud. . . . Our purptHe is 
primarily to advam-c polilical theory.,,* In thme 
Umm, the prtfsent work k ari attempt to fommlate 
the baac concepts and hypotliCsCB of political 
science," (/frit/., pp, x-si.) 

Oth<*rs have atlenipted to develop useful tnodeli for 
political inquiry from gaine and decision thooty'. For 
example, R. Duncan Luce and Anioid A. Rogow argue 
that madiematical models are ugeful in political sciencCj 
with the ''theory of games providing a model for conflicts 
between intelligent and god ^seeking agentSj'' and they 
outline a possible application to the congressional power 
structure. ("A Game Theoretic Analysis of Congr^aiond 
Power Distributions for a Staile Two^Party System," 
Behavioral Science^ VoL 1956.) Another exaniple is 
L,S. Shapley and M, Shubiks endeavor to ^ply game 
tlieory techniquei to concrete probiems such as the 
distribudon of power in a committee system. ('*A Method 
for Evaluating the Distribution of Power in a Comniittee 
System," Amerhan PolWcal Science Review^ Vol. 48, 
1954A 

William H. Riker and Wiiliam J. Eavoina review some 
of the diaputte about ''rational behavior'' and ^'utUitieg'' 
and bdieve they have found at least indirect evidence tliat 
in situations where the participants can make choices, 
'^utility maxirnization is the theory that fits political 
behavior best.'* ("Rational Behavior in Politics: Evidence 
from a Three Person Game," American Political Science 
Review, Vol 64, 1970, p, 60.) 

Riker has been one of tfie major exponents of 
analytical mathematics models. (Theory of Political 
Coalitions^ New Haven, Yale Univeraty Pre^, 1962.) 
Gordon TuUoch has emphaazed logical model building 
and the use of economic models in political inquiiy. 
(Toimrd a Mathematics of Politics^ Ann Arbor, University 
of Michigan Pr^s, 196?,) Other matliematical procedures 
are dso found, as in, for example, Dou^as Rae and 
Michael Taylor's The Analysis of Political Cleavages (New 
Haven, Yale Univetsity Press, 1970), and Brian Barb's 
Political Argument (London, Routledge and Kegan Paul, 
1965), 

Comparative Method 

There b a Ion| tradition in political science, goijng back 
to the cl apical Greeks, of comparing aspects of differing 
political systemi, Often the "comparative metihod'' was 
viewed as a separate or special method, althou^ all 
behavioral inquiry involves comparfaons, and comparbona 
of political phenomena may use a variety of icientific and 
unscientific procedures. According to Roy M. Macridis, 
contemporaiy comparative inquiry proceeds as follows: 

'*(1) the collection and description of facts on 
the baas of carefully constructed and generdly 
adhered to classificatoiy schemes! (2) the discoveiy 
and description of uniformities ana difference; (3) 
the formulations of interrelationships betwen 
component elemente of tfie pditieal process and 
otiier social phenomena in the foitn of tentative 
hypothc^c^; (4) the subsequent verification of such 
tentative hypoUi^es by rigorous empirical observa* 
tion for die purpose of amplifying the origLiial 
hypoth^es and ultimately verifying tlienri; and 
findly, (5^ the slow, cumulative procw of 
*acceptance of certain baric propodtiona/' (Tho 



StudY of CompfirativeGovernmentt New York, Random 
House, 1955, p, 4.) 

Three types of comparison are frequently found: (1) 
tlie confifiurationah in which comparisons are made of 
entire political systems; (2) tiie institutional, in which the 
stpuctures of particular institutions are compared (e.g., 
judicial systems); and (3) the functional^ in which the 
various operations of a system or institution are compared 
(c,g,, the metliods of juaicial review). 

Comparative studies, as thus viewed, do not use a 
*"gpecial" method, but radier use regular investigative 
techniques of clarification and compar^on to develop 
and test conjectures or hypotheses about possible 
connections. 

The work of Gabriel Almond and the Social Science 
Reiearch Councils Committee on Comparative Politics 
may also he mentioned. Almond has emphaa^ed 
evolutional models for societies, as opposed to a sin^e 
model, and the need for the clarification of key processasi 
(Gabriel Almond and J,S. Coleman, eds,, The Politics of 
the Developing -4rea^, Princeton, Princeton University 
Press, 196(j; Gabriel Almond and Powell Bingham, 
Compamtive Politics: A Developmental Approach^ Boston, 
Little, Brown, 1966.) 

Behavioralism 

A group of contemporary political scientists, usually 
cdled behavioralists, have adopted iciantific procedures of 
inqui^* Broadly speaking, diey continue some of the 
earlier scientific emphases as found in Graham Wallas 
(Huriian Nature in Politics, New York, Appleton-Century- 
Crofts, 1908) and Charles E. Merriam (iSfew Aspects of 
Politics, Chicago, University of Chicago Prasa, 1925). A 
major influence was diat of Arthur F, Bent!ey*s now 
famous but long ne^eeted work of 19M, The Process of 
Government: A Study of Sociai Pressures^ Bentlay said: 

"[W]e have a dead pohtical science. It is a fonnal 
study of the moat exteitid characteristica of 
governing institutional It In*^^ to claaaify govern^ 
ments by incidental attributes, and when all is said 
and done it cannot daasify tihem much better now 
than by lilting up bodily Ar^totla's monarchies, 
aristocraciea, and democracies which ' he found 
significant for Gwek inatitutiona, and uaing diem 
for measuraments of all sorts and conditions of 
modern governments." (Bentley, op. ci^, 1935 ad., 
Bioomington, Principia Press, p* 162,) 

Beritley maintained that to describe governmental 
proc^es as they operate, one must inquire into die 
group inter^ta at work: **A11 phenomena of government 
are phenomena of groups pressing one another, forming 
one another, and puling out new groups and group 
repr^ehtatives (the oi^gans or agencies of govamraant) to 
mediate the adjuatmcnts." (Ibid., p. 269.) He rejected 
teleological explanations of why men behave, a^;ued that 
mental b tic and subjectivistic entitiea auch as feelingg and 
motive impede ramar tiian advance useful inquirv and 
concentrated on observed group behaviort **die raw 
material for the study of government * .is fi^t, last, and 
always activity, action, "somediing doing' . , , . It must be 
taken as it comes in many men togetfier. It a a ^relation' 
between men." pp. 175476.) For a aympathetic 

appraisal of Banuay's influence on a variety of behavioral 
fields, see Li/e, Language^ Law: Essays in Honor of 
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Arthur F, Bentley^ edited by Richard W, Taylor (Yellow 
Springs, Antioch Pr^s, 1957), 

David B. Truman, following Benlley's general proce^ 
dur^, has studied '*the rde of political groups in the 
|overning proems." (The Governmental Process New 
York, Knopf, 1951.) Althou^i T ruman, like Bentley, 
focim^ on intertt§t groups, he is far more concenied than 
vm Bentley with uno^ani^ed interests or "rules of tlie 
game/^ Such unorganised intert^ts are attitudeg or 
iy steins of belief ratficr tiian groups of people. They 
become part of our habit pattems as a r^ult of eariy 
faniily and school experience and exert a restraining 
influence on organized interest groups. Example arc the 
notions of justice ^ fairnesi, majority rule, etc* Bertram 
Gro^ attempted to describe on the baas of obgerved data 
the way in which bargaining and log-rolling elements 
function in the legblative proems. He gave more attention 
to the rde of individu^B (their personalities, strategics, 
etc) than did Bentley. (The Legislative Struggle^ New 
7ork, McGraw^Hill, 19530 

For good accounts of tlie type of behavioral ism that 
developed in tlie 1950's and 1960\^, me PalUical 
Behavior, edited by Heinz Eulau, Samuel J. Eid^rsveld, 
and Morris Janowitz (Glencoe, Free Pres**, 1956); 
Legislative Behavior, edited by John Wahlke and Heing 
Euliu (Glencoe, Free Press, 1959); and Esmys on the 
Behavioral Study of Politics, edited by Austin Rsnney 
(Urbana, Univeraty of Illinois Press, 1962), 

Such behavioral kts focus not on the form and legal 
powers of government but on the politically oriented 
Behavior of individuals and groups. They warn against 
premature system building and hold that the estrangement 
of tfieory and empirical r^earch, even on lower levels of 
inv^tigation, is a crippling flaw in niu^ poll tied inquiiy. 
Recent bahavioralist procedure of inquiry do emph^ize 
the fonAulation of conjecture or hypodieses: "Its 
empirickm is, therefore, quite unlike the *brute facts' 
approach of an earlier descr^tive empiricism. It is 
self^conscioualy theory -oriented." (Eulau, Eldersveld, and 
Janowitz, op. ciL, p. 3.) At die same time, the 
b^avioralisti wish to be "qtiantitative wherever possible,"' 
In general, die behaviorsJ trend: 

'* . . 4ries to develop rigorous research design and 
to apply precise mediods of andygis to political 
behavior problems. It is concerned with the 
funnuiation and derivation of testable hypotheies, 
operational definitions, problema of experimental or 
post-facto d^ign, reliabilify of instruments and 
criteria of validation, and other features of scientific 
procedure/" (Ibid,, p. 4.) 

Political science inquiry Is viewed as continuous with 
otiier behavioral inquiry: 

"AJthou^ the study of politicd behavior is 
concerned with the actions of men and groups 
of men in politics, there are basic similarities 
between the actions of men and groups of 
men in other social institutions and situations. 
Consequently, many of the technique and 
concepts developed, particulady by p^chology, 
socid psychology, and sociology, for die study 
of human behavior in general are applicable to 
tiie study of human behavior in politics," 
(Samuel J, Eldersveld ef, ai, "Research in 
PoUticfll Behavior," American Political Science 
Review, Vol 46, 1952.) 



Beginning as a small protest movement, recent 
hehavioridism rapidly became a major influence within 
political science, and is now sometimes criticized as being 
an "establishment" point of view. The prestige of 
prusumed scientific procedures may be related to the 
recent emphasci on tlie fonnal, logical side of scientific 
inquiry, as found, for example, in The Methodology of 
Comparative Research, edited by Robert T. Holt and 
John E. Turner (New York, Free Press, 1970). Such 
writers put much more emphasis on the logical empiricist 
notions about inquiry as developed by Rudolf Carnap, 
Carl Hempel, ana others than on the Dewey-Bendey 
Irarmactional procedures, which are opposed to formdism. 

4. RESULTS ACHIEVED 

What the problems and results of political science 
inquiiy are is frequently a matter of dispute. As Heinz* 
Eulau notes, there are not only many differing views as to 
what tlie field is, but disagreement as to die criteria by 
which conclusions are to be t^tedi 

*'The history of political science as an independent 
field of inquiry can be wrillen as a history of succes- 
sive emancipations from earlier limitations and false 
starts. Yet, these iuccessive emancipations have been 
additive rather than cumulative; the old survives with 
the new, and the old acquires new defenders as the 
new relies on old apostleS' It is impossible to say, 
therefore, that anything has been disproven as long as 
conventional tests of proof=the requisites of scientif- 
ic status in any field of knowledge^arc not common^ 
ly accepted by political scientisti, or, in fact, are re- 
jected by soma aa attogether irrelevant in political 
inquiry.^ ("Political Science,^' in Bert F. Hoselitz, 
ed., A Reader^s Guide to the Social Sciences, rev. ed^, 
New York, Free Press, 1970, p. 135.) 

In what fdlows, the major subfields of political science 
are reviewed to indicate tiie type of work being done and 
the type of conclusions reached. 

Political Theory 

As noted eariier, "^theory" is used in several ways in 
the pditical science literature. Those adopting scientific 
procedure often use **theoiy" to refer to scientific 
conjectures, and emphasize testing, the emergence of 
theory out of ol^eivation^' data, etc^ Some political 
scientists engage in the andysis of tlie work of famous 
writers in the hktoiy of pcJiticd theory. In that context, 
''theoiy" uiudly refers to discussions of isau^ associated 
widi trad] t ion d and speculative political philosophy, such 
as the ends of government, die nature of sovereignty, die 
typ^ of politicd autfiority, and die andyas of ideologies, 

Otiier inquirers have attempted to develop a generd 
theoretical system or framev^prk that is linked deductively 
to observable events. George E.G, Catiin, for example, 
eariier used a postulationd mediod something like that of 
Spinoza and Hohbes in his The Science and Method of 
Politics (New York, Knopf, 1927), That procedure was 
elaborated in his Systematic Politics (Toronto, University 
of Toronto Press, 1962), which encompassed both 
political science and pditicm tiieoiy (viewed as a study of 
values). The volume is prefaced by fiity^three propositions 
progressing throng the scientific aspects to tfte value 
aspects. Although there was 'considerable emphasis on 
logic, Catiin also attempted to relate the logical 
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implicatiom to observalional data. As riotod cmriier, otiior 
political gcientfats also liavo empliaazed dcduotive models, 
particuIaHy tliose from economics and gaine theory. 

In recent years, Uie tm of "new left'' critiuisniK of tlic 
relevance of moit work in pditieal Hcicnee Urn hmn 
asoeiated with a strong intcr^t in Uie dcvclopmont of 
^'nomriotive tficoiy'^ and a qu^tioning of dhe bmi^ for 
obedjence and loyalty. Much interest" has been sliown in 
anarchist views. 

There also has been an attempt to combine work on 
relevant and nomiativc qut^tions with logical analyaiB, as 
in Robert Dalil s Preface to Democratic Theory (Chicago, 
University of Chicago Press, 1956); Hanniji Pitkin s The 
Concept of Representation (Berkeley, University of 
California, 1967); and Da\id Braybrooke's Three Tests far 
Democracy (New York, Random House, 1968). Rucently 
gome political scientiata have arped that normative 
tiieoiy and scientific inquiry are compatible. Ithiel dc 
Sola Pool, for example, holds tliat normative political 
theoiy and empirical political science are not contestants'' 
and^ould be viewed "as a team in tandem when brou^it 
to bcaj on public policy." (Itliiel de Sola Pool, cd., 
Contemporary Political Science: Toward Empirical 
neory, New York, McGraw-Hill, 1967, p. 230.) 



Pu h lie Administrat ion. 



!c adniiniHtration there are at 
(1) organization of govern- 
behavioral, sociologicaK and 
adrniniBtration; and (li) rela- 
adminigtration, and policy 



In the field of publi 
leaHt three major areas: 
mental structures; (2) 
psychological aspects of 
tionships of poHties, 
fonnation* 

Among die problems investigated are the ob- 
jectives, gods, and motives of perionnel, the 
ipecialiEation and division of labor, autliority and 
control, communication, CTganizational decision- 
making, etc. The administrati . importance of small 
groupi and informal face- to-f ace associatioa? is 
studied. Piychological and aptitude tt^t^ have been 
widdy used for ^^sing qualifications. Administra^ 
rive studio are often client-oriented and directed 
toward specific proWems in a particular context 
Frank G. Goodnow, Frederick W\ Taylor, Leonard D. 
White, Luther Gulick, aiid John M. Baus, among others, 
made significant early contributions. For a review of 
those devdopmentB, see Dwi^t Waldo, The Admirmtra' 
twe State (New York, Rondd, 1M8), 

The most influential recent figure probably has b?^en 
Herbert A. Simon, who was one of die originiJ 
popularizem of die language of decision ma kJrig and who 
tried to provide a scientific basis for '"efficient'' and 
**rational" decisions. Simon^s account of administration 
regarded organizational leaders as con tinu ally striving to 
adjust to the political context aiid to achieve an 
equilibfium. His work draws from many other behavioral 
science areas. (See Simon's Administrative Behavior^ 2nd 
ed., New York, Macmillan, 1957, and James G. March 
and Herbert Simons OrganimtiofU, New York, Wiley, 
1958, which summari^e&i many of the types of inquiry in 
this field.) 

In recent years there has been strong interest in 
comparative problems of public administration, specially 
in aevd oping areas (see Fred Riggs, Administration in 
Developing Countries^ Boston, Houston Mifflin, 1964), 
and a renewed inter^t in budgeting process ch (see Aaron 
Wildaviky^ Politics of the Budgetary Process, Boston, 
LitUe, Brown, 1964). 



Many voting sludiei^ use panel HurveyH huH<*d on 
repeatud interviews and rely upon ssoeiologicJil and 
psyeliologieal leeiinicpies and findings Voting' often is 
related to relatively loedized con.ditions, and the 
general ii^alion^ reaulied often have only reslrieted appliea^ 
tion, Predictiuns d<?rived from public opinion pdling are 
apt to be higldy limited.- 

Among the imporlanl Hludies of voting beluivior are 
l oting, by Ikmianl 1>. lierelson, Paul F, Lazur^^feld, and 
William N, MuPliee (ChieagQ, University of (ihieago Press, 
1954), and Tlw Voter Decides, by Aiigus Campbell, 
Gerald Gnrin, and Warren F. Miller (Evanston, Row, 
PetcraoUj 1954). The American Voter, by Angus Camp- 
bell, PhUip E. Coaverse, and Donald K, 8lokes (New 
York, Wiley, 1960)^ tries to account for voting decisions 
and to discover the conneetion between public opinion 
and antecedent conditions. The earlier work of Canipbell 
and otiiers in the Survey Research Center at the 
University of Michigan is elaborated in Elections and the 
Political Order (New York, Wiley, 1966^, whieh also 
contains comparative materials. Data banks have been 
developed on botli the national and iiUernational levels, 
(See Stein Ilokkari, ed., Coinparative Research Across 
Nations and (jilt ares, New York, Humanities Press 
1968.) 

V.U. Key, jr, attempted a broad syntiiesis of voting 
behavior findings in his Ptiblic Opinion and Anwrican 
Danwvracy (New York, Knopf, 1961). His postiiunious 
book, The Responsible Electorate (with Milton Cum- 
niings, Cambridge, Harvard University Press, 1966) argues 
that ''the voter is no fool"; Key is criticd of the 
^'irrational voter'' notions held by some inquirers. 

Legiskitive Behavior 

"By legislative behavior is meant not only conduct in 
tiie performance of tlie legislative role, but also those 
attitudes and perceptions which relate to the process and 
substance of legfelation." (Waliike and Eulau,op, cil., p. 
5.) Numerous studies have been made of the psyeho- 
logicd and .sociological bases of legislative behavior and of 
the hislorical and institutional backgrounds. Considerable 
attention has been given to the origins, backgrounds, and 
attitudes of legislators and tlieir occupational, ctlmic, 
income, class, sex, and ^e distributions. Also studied are 
legislative practice??, the influence of parties and pressure 
group, representation systems, etc. 

On the national level, Richard Fen no studied the relation 
of the committee system to the larger legislative process in 
Power of the Purse (Boston^ Little, Brown, 1966). For 
other deveiopnients, see Robert Peabody and Nelson 
W, Polsby s l^ew Perspf^ctixm on the House of Representa- 
tives (2nd ed., Chicago, Rand McNally, 1969), 

The Legislative System, by John C. Wahike ef. aL (New 
York, Wiley, 1962) explored state legislative processes and 
the s*"lf-images of legislators. Politics in the American 
States, by Herbert Jacob and Kenneth N. Vines (Boston, 
Little, Brown, 196S) compares many aspects of slate 
governments. Studies of the links of public policy in the 
states to population, wealth, etc., are eontained in Austin 
Ranney, ed.^ Political Science and Public Policy (Chicago, 
Markham, 1968.) 

Judicial Bphnvior 

Jack W. Peltasgn's study, Fcfieral Courts in the Pnlitical 
Process (Garden City, Doublcday, 1955), was Hentjeyan 
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in orieriUtion and related judieial decisions to tJie judges' 
intercut affiliations. Cl«ment Yom, Joel Grosaman, Samuel 
KrisloVj and many otJiers have inquired into group 
influences on judicial gclection and judicid decisions. 
Others, such as Glendon Schubert^ have attempted to 
apply psychometric models to judicial attittid^ and 
decteiom. There have been studies of state, federal, and 
Supreme Court judicial behavior. For some representative 
recerit work, sec Stuart Nagel, Legal Proems from o 
Behavioral Standpoint (Home wood, Dor^cy, 1969), 
Kenneth Dolbeare, Trial Courts in Urban I'oUtka (New 
York, Wiley, 1967), Glendon Schubert and David 
Daneiski, edg,^ Conimrative Jiidicial ilohavior (New York, 
Oxford University Pr^s, 1969), and Walter F, Murphy 
and Joseph Tanenhaus, The Study of Public Law (New 
York, Randorii House, 1972), 

PartivH, PressurG Groups, PubUc Opinion 

The variouf? groups and processes linking tJie fomial 
maehinery of goveniment to the individud citizen have 
been inv<^tigated by many inquirers, 

In studies of political parties and pressure groups, 
topics similar to those mentioned under votingj legislative, 
and judicial behavior are investigated. For example, in 
Politics^ Parties and Pressure Croups (4di ed.. New Yorkj 
Crowellj 1958), V,0, Key, Jr. deals with agriculture, 
labor, busings, arid otJier interest groups; the nature and 
functioning of the pnrty system; party o^anization, 
machinciy^ and leaderyiip; campaigns, electiona, and the 
electorate; the political aspects of administration; etc. 
Other political scientists have used oigani^ational theory 
in studying politiea! parties, and considerable work has 
been done on comparative party systems (for example, 
Leon Epstein, Political Parties in Western Democracies, 
New York, Praeger, 1967). 

As notedj conaiderabie work on interest groups was 
stimulated by Bentley's work (e.g., Truman s The 
Cover nmenial Proems). The pluralistic appfoach of 
Truman, Dahl, and ouiers has been criticized In works 
such as Theodore Lowi s The End of Liberalism (New 
York, Norton, 1969) and Grant McConnells Private 
Power and American Dertiocracy (New York, Knopf, 
1966), Mancur Olson reexamined flie relation of individual 
and group inters te in The Logic of Collective Action 
(Camoridge, Harvard Univer^ty Press, 1965), in a way 
oppoied to many Ben tl cyan notiorB, 

Public opinion r^earch has become a sizable field and 
invdv^ interdisciplinary inquiry into individual and 
group attitudes, preferences, etc. (See, for example, Lloyd 
A, Free and Hadley Cantrd, The Political Beliefs of 
Ainericans: A Study of Public Opinion^ New Brunswick, 
Kutgers Univerdty Press, 1967, and John P, Robinson, 
Jerrold G. Ruskj and Kendra B, Head, Measures of 
Political Attitudes^ Institute for Social Research, Univer- 
sity of Michigan, 1968.) 

Psychology p Sociology, and Anthropology 
of F^olitics 

Har^d D, Lassweirs introduction of psychological and 
personality theori^ into politicid science materials had 
considerable influence, In Psychopathology and Politics 
(Chicago, University of Chicago Pi«&s, 1930), La^well 
gave a psychoanidytic interpretation of '"political man," 
who wag viewed as fundamentally abnormal* His Power 
and Personality (New York^ Norton, 1948) discussed 
**politiyized"' human relations, Numerous ouier studies 



focuginfi %M\ pt-r^onality and lyadergliip have been made, 
Lewia J, lidir^icr summarizes many such studies in his 
hiog^ap^' , Ku Schurnacher (Stanford, Stanford Univer- 
sity pr«8s, 19^5), 

Manj" psyut^ological investigations of propaganda and 
persijasiufi lia^~*^' iJso l3een made. Content and y as studies, 
aidecj by coirip'il^r It^chnologyj have been widely used, 

pQliti^aJ H0(;3ology focuses on groups, organizalions^ and 
institiitiori^^ ^ mfluences on political life. See, for 
example, Sf!yr«ir M - Lipset's I^)litiml Man^ The Social 
Ba.se^ of Pfydiim (Garden City, Doubleday, I960), 
Cousidt*rat)jt! cmphass is found on participation in 
£«Jitics; Sec fLobrl E. Lane, Political Life: Why People 
Got lnt^<dtjd Politics (Glcncoe, Free Press, 1959) and 
Josepli S(i}\\t^im^p, A mbition and Politics (Chicago, Rand 

-McNall>s;i966 3. 

Thcr^ have 4o been studies relating political science 
and afilh topc7"lo|yj including work on the political 
^iruGiufes of idilfcrerit cultures and on the influence of 
cultural pgtlerP^ on politick processes. See, for example, 
(jcorgea Balar^Af? Political Anthropology (New York, 
Panthf^on, 19^1), and Claire Holt, ed., Culture and 
Politics ir^ fndonma (Itliaca, Cornell University Press, 
1972). 

Com para tive Studies 

We. fiotrej t^iitiier the work sponsored by the Social 
Science fte^cart Coijncirs Committee on Comparative 
Politics^ ^Junie Wna s>^rnposia on topics such as develop' 
ment, caijii^iJDioation, and parties have resulted, 
Almofld's fldyfpcacy of anthropological and sociological 
technjqiaes gjij porspectives in die comparison of political 
systejjis^ ^id tlio nec^aity to go beyond the regional^ 
democr^tici of (lictalorial, two-party or multi-party type 
of c|^^ificoti<7 ii, has bean influential. (G.A, Almond, 
'"CoRip^rative political Systems," Journal of Politics^ Vol, 
18, I956,) 

Work hii im been done on relating types of 
governance to eponomic deveiopnient by Barrington 
Moore (Socifll Origins of Dictatorship and Democracy^ 
Boston, BseaooFi Press, 1966), See also Samuel Hunting- 
ton's polit^Qqi 4}f(!Qr in Changing Societies (New Haven, 
Yale U^ii^^fdtJ^ fi&m^ 1968), and Zbigniew Brzezinski s 
Between T^m ^ps (New York, Viking, 1970). 

Urban GoiZJmmGnt and Comniunity Studim 

Th^ cor^tfimporary concern with urban problems has 
revived iaiore#j \^ this area, Robert Wood's 1400 
Covetjirn^f^U (Onibridge, Harvard University Press, 1961) 
is an e^ui^plo of a systematic examination of relevant 
probif>fn^5 -capcC^iiilly in the New York metropolitan area* 
The question of tHe degree to which power is 
concent^atttd dispersed has riso attracted much 
attentiori; Tiob^n Rahl, in Who Governs? (New Haven, 
Yale Univ&rgity IVfiss, 1961) found a pluralistic dispersal 
of pow<-^ whit^ others argued there was a control by 
elitt^ (for tixaf^plej B^e Robert Agger, Daniel Gold rich, 
and geft Swa^n, T'he Rulers and the Ruled, New 
York, Wiley, 19^%^' 

Aimrican Govenirnent 

Thin <?iiC3mn7*ii field of investigation encompasses all 
AmericaJi gover'J'nental levels (federal, state, local) and 
branch«B (cKec^livo, judicial, legislative). In American 
State PalUi(i$ (Niiw York, Knopf, 1956), VX). Key, Jr. 



EKLC 



54 



.1 CURHKNT APPRAISAL 



\md Miavioral and anulytic ttM-luiiquuH lo study tlu? role 
of state governmenlg, state |K»lilicH, piirly organiisation, 
political leadoi^hip, prinmrirs, etc, Tlie PresidiHicy lias 
bcfin a favoriit^ topic. Sov Kdward Corwin, The 
President; Office and Powers (4th ed,, ruv^ Now York, 
New York lJniv«rgity Prm, 1957) and Riclmrd Nimsiatlt, 
l^rmidential Power (New York, Wiley, 1960). 

Inlemntionnl Relatiom 

Iritt'rnatiuiial tensions niiu'e World War I havit Jielped to 
make this an «xt(uisive anui of inquiry. Some writers 
approached their niaterlals froin a particidar ideological 
viewpoint, guch as a "one workr' cornniitment. Others 
have been concerned with the ''real i ties'" of politicH, Hpns 
Morgentliau, George F, Kennan, and othem have been 
eoncemed with the conduct of foreign policy, the 
techniques by which it is executed, and ways to adjust 
and accommodate power conflicts among nations. 

Recently efforts have been made to apply behavioral 
procedures of inquiry to international teniions and 
relations. J. David Singer, for example , tliscussed the uses 
and limits of sociology , anthropology , and psyeholu^. 
('The Relevance of the Behavioral Sciences to the Stuch? 
of International Relations,'' Behavioral Science^ Vol. 6, 
1961,) Others have been interested in decision-making and 
game theories. See, for example, Richard C. Snyderj H=W. 
Bruck, and Burton Sapini eds.^ Foreign Policy Decision- 
Making (Ney^ York, Free Press, 1962). Karl Deutsch has 
inquired into communication and other phenomena as 
indices of interaction. (Nationaiism and Social Communis 
cation, Cambridge, M J.T, Press, 1953, and The Nenm of 
Cavernmenii New York, Free Preas, 1963,) Ouantitative 
research has been done on a crogs-national scale. See A.S. 
Banks and R.B. Tex tor, A Cross Polity Survey (Cam- 
bridge, MJ,T, Press, 1963); Ted R, Gnrr, Why Men Rebel 
(Princeton, Princeton University Press, 1970); and John 
V, Gsllespie and Betty A. Nesvold, eds., Macro-Qmntita- 
iive Analysis (Beverly Hills, Sage, 1971). 

5. CONTEMPORARY CONTROVERSY 

In a field such as political science many controversies 
arise; our eniphasis will be on general methodological 
disputes. 

The Extent to IVhich Political Smnce 
Can Be Scientific 

Sorne believe that political science inquiry can be 
entirely scientific, others that only certain aspects of the 
field are amenable to scientific inquiry^ and still others 
that by far the most important aspects of the field are 
best investigated in some nonscientific fashion. 

The controversy is exacerbated because of different 
applications of the name "scienee." Certain writere 
maintaining thai political science is or has been scientific 
mean primarily that work in the field has been carefully 
doncj that great efforts have been rnade to achieve 
internal logical consistency, and that the speculative 
system developed is relevant to the problems that it was 
intended to cover. Others emphasize deductive model 
building and consider that seientific. Yet others emphasize 
the type of modern inquiry discussed in Chapter I of this 
book. 

More than in many other fields, there is a related 
disagreement about the role of the history of political 
ihought. Sheldon Wolin argues: 



*'Jn studying the writiiigs of Plato, Locke, or 
Marx, we are in reality familiarizing ourselves with a 
fairly stable vocabulary and a set of categories that 
help orient us towards a particular world, tlie world 
of political phenomena* But more than this, since 
tliC history of political philosophy is an intellectual 
development wliercin gucce^ive thinkers have added 
new (limenaions to the analysis and understanding 
of politics, an inquiry into that development is not 
so much a venture into antiquarianisin as a form of 
political education.^' (Politics and Visiorii Boston, 
tattle, Brown, 1960, p. 27.) 

Others, primarily the behavioralists, strongly criticize 
such historical ernphasci. They may make considerable 
use of historical data, and have no objections to using 
promising materials from political theory or elsewhere, 
but they reject the notion that historical insights can be 
accepted witliout scientific confirmation. 

Theorising and Observation of Data 

Within the group of political scientists who attempt to 
adopt scientific procedures of inquiry, roughly the same 
range of opinions are found about the relation of 
theorizing to observation Uiat are found in other 
behavioral fields. 

Some political scientists advocate the formulation of 
general theories of broad potential application, analogous 
to the theory of relativity in physics, Such formali^Eed 
political theories are partially based on the observation of 
data, hut often also are partially derivad from what are 
beiieved to be sound general assumptions concerning 
human behavior, and are intended to be testable in 
principia. Emphasis on such formal theories (whether in 
the form of deductive theoriaa or of mathematical or 
statistical models) has been challenged by critics who are 
not impressed either by the possibility of testing the 
conjectures involved or by the predictions that are 
deduced from them. Some of the critics emphasise what 
sociologists call "middle range theories, which are 
intended to be tegtable and yet not trivial. Others take 
the pnint of view suggested in Chapter 1 of this hook, and 
believe that the continuous interweaving between de- 
veloping conjectures, on the one hand, and observation, 
measurement of changes, etc, on the other hand, is the 
most usefid procedure. 

In view of such controvem'es, the remarks of a 
sociologist reviewing soma recent methodological work by 
political scientists is of mterest. Sanford Labovit^ notes 
that some political scientists' 

. , .write as if they have just discovered 
axiomatic Uieory, the philosophy of science^ 
paradigms, models, lope, and mathematics (not 
including statistics). The authoi^ overstress these 
aspects in their attempt to refocus political science 
along the scientific images of physics or biology* 
They eniphasize* for the most part, only the formal 
or theoretical side of science and neglect. . .the 
research and data analysis dimensions^ (4mericflrn 
Sociological Review, Vol 36, 1971, p, 329.) 

Labovitz also su^ests that '^perhaps a fairly large 
number of political scientists have just moved into a stage 
that many sociologists have been in for 10 to 20 years or 
more.'' Of those who ^'emphasize formal axiomatic 
theory, model building, taxonomies, and paradigms,"' 
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Lubovil^ ^ays: "liallier limn muking lh*» finltl i»f political 
8dmu!e iiifir<? Htut'iilifit!, iht^y aro Wkvly to inakr il a Ht*Tih* 
theorizing thmtl inul Tliwry, ineaHunniKMil, arui ilaUi 
di»velop tcjgi*lhrr; mvh m\mnh tht* oUior/' (/6/f/M p* *J29, 

Normative PoUtivnl Seiencv 

Some IraditioiialiHtH believe ihut |)DliU«;al aeientiHls can 
ascerlaiti in hoiih* rionHcituilifiu way what the good society 
is; thoy vii?w political wiierUM* haHltally a nurmativu 
discipline. 

Within the group udv(H;ating scientific methods, pructi- 
eally all agree that political values^ in the sense of iht^ 
preferences, oijjeetives, etc.^ actually held by persons or 
groups^ can be investigatetl ^eicntifieally. Many maintain 
thai j^eientisl8 qua seienliHls cannot determine what 
political values ought to be chosen; that scjienlrfiu 
inquiry is ethically nentp^d, Suidi u viow has b tn 
criticized by sonie who regard themselves ^ig scientific, 
often in the con text of advocating a "poHcy science'" 
point of view, Pollev science supporters some times 
emphaHize the impofiaiiee of a study of probable 
consequences for the selection tif policy, which is 
*:ompfttifele wiilh the 'X'thieal neulndity'' point of view, 
but sometimes believe that normative political decisions 
then\selves can be nnad^ within scientific inquiry • The 
entire imwe is eompliratcd by va^ie and inconsistent uses 
of "value'' and "'science. 

In recent years^ ''value-ti *e'' bchavioralisni has been 
attacked by *'new left" critics on the ground that ethical 
neutralily masks vahie commiunenlg and that behavior- 
alists in practice are irregponsibly or cynically serving the 
interests jf dominant aooial gro ips. (See Charies McCoy 
and John Playfordi ejs,. Apolitical Politic.^^ New York, 
Crowetb 1968; and Pliillp Green and Sanfonl L^vjnson, 
eds,, Power and Communi^y^ New Yorkj Printheon, 1970.) 

Is Political SciencG a Separate Field? 

Political inquiry generally ha^ been closely connected 
with work done in other fields. Recent developments have 
led both gome politieal acientists and other behavioral 
seientists to maintain that political science is not a 
separate area of inquiry and that the problems investi- 
gated by polittcaJ inqoirers fall logically into other 
behavioral fields such as sociology, psychology, and 
mithropology. The most important of such developments 
was tne success of the bchavioralists in using the 
techniques of other behavioral areas to inquire into 
political processes; another factor was the widening of the 
description of the field of political inquiry to include 
behavior that conventionally would not be regarded as 
primarity politicab Uther ohgerver^, especially those who 
cieny tiie usefulness of scientific procedures, insist that 
poiitical science is fundanien tally an autonomous field, 
however mueh it may draw upon other areas. (For 
'iiscus^ions about the relation of political science to other 
behavioral areas, sec Seym our LipBOt, ed.. Politics and 
the Social Sciences^ New York, Ok ford University Press, 
1969,) 

Such controversies are related to a more general 
problem in behavioral inquiry about the division and 
specialization of labor, fioth the investigative techniques 
and the dcscriptiuns of presumed subject ma tiers cut 
across the conventionally differentiated bdiavioral fields; 
inquiry into the behavior of menMn-society cannot be 
compartmentalized into separate fields requiring differing 



methodologies, Th<» division of research along the lines of 
separate disciplines often tends to impede inquiry. 

Perhaps most contemporary scientifically Inclined 
inqnirors would agree with the thrust of Lipsets 
eoinnients: 

"Many political scicntiits, particularly in recent 
years, have argued, sometimes with others in their 
own field, that it is impossible to study political 
proceF^es except as special cases of more general 
sociological and psychological relationships. The 
increasing collaboration, as well as the acceptance of 
coninion concepts and methods, among those 
studying political behavior within the fields of 
political science, sociology, psychology, and anthro- 
pology (each of the latter three now having a 
recognized sub-discipline dealing with politics) is 
new evidence of the basic unity of the social 
sciences. The study of man in society cannot 
fruitfully be compartmentalized according to sub- 
stantive concerns.' (Lipset, I960, op* cit., p. 9.) 

6. TERMINOLOGICAL PROBLEMS 

Despite the many efforts to clarify terminoiogy 
througliout the history of poiitical science, problems 
abound. Often clarification meant only making the 
terminolo^ consistent within some speculative system. 
The earlier emphasis on notions such as **state"' and 
''sovereignty" yielded many conflicting descriptions of 
what was involved, and often the processes being named 
were reified. As an illustration of the disagreements, C,H. 
Titus found 145 separate "definitions'' of ''state." ("A 
Nomenclature in Political Science,'' American Political 
Science Revieiih Vol 25, 193 L) 

The recent emphasis on political behavior as the 
subject matter of inquiry has called attention to the 
importance of terminology referrinff to behavioral pro- 
cesses. Felix Oppenheim, for exampfi, says that probaljy 
the most important task of political seientists is the 
development of a "satisfactory vocabulary for the 
description of human behavior." (Oppenheim. op* ci^^ p, 
S ) ^ 

As is the case in other' behavioral fields, there are 
problems about the basic terminology for describing 
Dehavior. As discuised in the Chapter on Psychology and 
elsewhere, there are disagreements as to whether behavior 
should ba viewed as overt only^ and an '^belonging to'' the 
organism involved, or ia more uiefully viewed as inchiding 
all organie-envirnn mental adjustmental transaction;^. 
Oppenheim, for example, takes behavior as overt and as 
excluding processes such as preferring and believing, 
although others would use "behavior" to include what he 
excludes; 

*'Bchavior may be defined as any bodily 
movement of an organism, animal or human--^ 
including, of course, verbal behavior. Behavior, by 
definition overt, must be distinguished from mental 
processes-^ for example, believing, inferring, prefer 
ring, interiding— which may or may not terminate in 
some physical doing,'' (Ibid,, p, 15.) 

Cyiven tlie important difftrences and confusions about 
basic nomenclature that are closely connected to 
disagreements about methods, the tenninology used in the 
problems political scientists are most interested in is 
almost certain to be involved in eontroversy also. 
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AllluMigh mmy illuHlraUoiiH rouM he givm of tiT- 
injiu>lo<riiuil {liHagrcTintMii within rharu*-lrrirtiir pii|iii«'al 
srit'iui' inquiry, nnly urn* will h(* mi-niioiM'!! hvtv. As 
nulotl, miiiiy (hul riul all) |in|ilirnl Mienli^lH t'iuphaHi;/^** 
*jMnviT" as hasir to tlu'lr siilijiM't rnaUsT. Aj-eountH of 
whal "'fMnver" mmi usefully nanif s vary widely. Home are 
!iunf(»muil; (Iliurh's ICisfMiuiaiurH Htulerneiit i^ rejireserila- 
tivp uf Hueh appruaeheH. fh' says llial politieal power 
''the I'fffiiive ahility to reguhue human eonduet with the 
h:«ekifig of HafielituiH, imply irig, where necM^ssary, reeourse 
to f(»n'e,'' ("On iUv MaltiT of MellicMlH of Ihr Polltiial 
Htjii'iiueH,'' in Contvnipomrv Poiiiwal Sv/wnvv, Pari?^, 
UiNKHCO, 1950, p. 82.) 

OUu'f^ find sueh act'ourils Honiewhai vague and oiler 
iDore fornianzed statemenl^. I.asswelj and Kaplan, for 
ev ample, give a purlially forriiaIize<l aeeounl of pow«*r as 
the "particination in the making of decisions: G has 
power over il with regard to value K If G parlieipaleH in 
tht* niaking of decisions affceting the K-polieies of 11/^ 
(Las^well and Kaplurh op. vit.^ p. 75,) 

Others helieve a niore rigorou?* formulation is necessary 
so that precisij rankings in power can he made, Rol>ert 
Dahl, for example, developed a Hymholic notation for 
his n^tiun of jjower as a relation between people, and 
then ranked U.b Senattirs according to their power over 
legislation, ("The Goncept of V oss ^t,^ ' Bf'havioml Science, 
Vol, 2, 1957.) Numerous other formulatron^ can be 
founds and douhtless additional ones will continue to be 
developed. Political scientists often have not focused on 
names that are useful in describing obHervahje behavibr, 
but on ' definitions'' that make for neat, consbtent, and 
eompreh^'Hsive systems. 

7. COMMENT AND EVALUATION 

As noted in other Chapters, a strong movement 
lavoring a return to sulijeetive methods has occurred in 
reeetit years in- several fields iii which purportedly 
scientific procedurc^i of inquiry had been doniinanl, or at 
lea^t influentiah for some time. Although similar 
tendencies are found in political science, at least on the 
mirfuee the conunitnient to scientific inquiry still is 
widespread and the ^'return to subjeetivism'' movement 
may be less influential than in some other fields. 

if one U>oks more carefully, however, Bome of the 
allegedly scientific proeedures of rceent years have been 
primarily concerned with 'Hheory development'' far in 
advance of the available obs^Tvalional data^ and there 
stjerns to be a strong tendency to "tent'' theory by the 
ijitcllcctiial satisfaction or initial [daugibility it may have, 
Sometimes, indeed, the gap betw^^en available data and a 
model i;; regarded as a virtue. For example, in a review of 
lullock's Toward a Mat livma tics of Politics^ Joseph 
Bcrnd says the ff)llowing about logical motlcl buildings 

'"A chief advantage of this approach* whether in 
Ijchalf of pure science or policy forniulation, is that 
the variables whicdi are fed into the model may be 
derived from the entire range of hjgjcal possibiiilies 
a?)d are not narrowly liniiled to the usable data 
which fall to hand in the world of sensory 
experiefice/' (i'olitical Svhnrt^ Qmrtcrly, Vol, 
\XXX\\ 1970, p, 126,) 

Much the samc^ might lie said in behalf of Iradilional 
■'theories" in p{)litieal philosophy. At a given moment there 
may be insuflicicnf reliable data io allow the developnient 
ui a conjee tur(^ tliat can be thoroughly tested^ but the 



remedy hardly seeniH to be an ernphasis on "iheoriieing" 
/>er ,ve, liejore Galih-o rolled balls down an inclined plane, 
inquirers did not have the data enabling them to 
formrUile warranted assertionH ahuut falling bodies. The 
traditional Arisloteliun doctrine had the "advantage'' of 
allowing 'Uhe entire range of logical posgibilities''"to he 
fed into it, and waa not^ restricted to '^^ensury 
experience," but also failed to lead to predietion and 
contruh (iulileo's achievement was to get appropriate data 
for the i)robleni at hand and then to formulate a 
generalization that etndd he tested further. 

Moreover, even when there is an emphasis on deriving 
predietions about the "real worhr' from a formal model, 
often what is taken as a confinuatiori of the model is not 
adt^quate. In view oi the prominence of models in rceent 
political science inquiry, looking at one example in some 
detail may be usefuh 

In the work by Riker and Zavoina cited earlier, 
subjects (primarily college students) were invidved In a 
ihree person game in which coalitions were formed after 
negotiations between pairs of the subjects. The coalitions 
received $5,00, and $4,00 if three types of 

coalition were formed; otherwise nothing. The subjects' 
behavior in the game very often conformed closely to the 
von Neumann-Morgenstern solution for the type of game 
being played. Overall, from 92% to 95% of the suhjectj 
''tried to maximize the probability of winning,'' and the 
majority of the others "were apparently trying to 
maximize where sonie alternative other than winning 
stood higher in their order of preference-'*' (Riker and 
Zavoina, op, ciu^ p. 56.) 

Wc have, then, a iituation in which observed beliavior 
conforms to some notions about rationality and utility 
maximization; how does that behavior compE-'e to the 
behavior of politicians? The authors admit that their 
study deals only with ''surrogate politicians in a surrogate 
political setting/' They discuss many of the ways in 
which the analogy between their game and politics fails, 
and they tried to nuike theiir game as realistic" as 
possible by introducing "putative equivahinta" for what 
would Im found in political situations^ They also say, 
however, **we know, of course^ that these putative 
equivalents are pretty pale imitations of these forces in 
political Hfe," (Ihid., p. 52,) 

Given all those considerations, the authors still 
conclude that "it is safest to assume that politicianB are 
calculating maximizers"; that althoiigh their evidence is 
indirect, the ''message" from the evidence is "crystal 
clear" that in situations where ctioice is possible **utility 
niaximis^ation is the theory that fits politic. I behavior 
best," and that until politicianB can be inducec4 to answer 
what they "would surely regard as silly" questioni, 
''games in the laboratory arc about the best we can do to 
study political behavior in exhaustive detaih" (Ibid., p. 
60, p. 52.) 

Many logical models are faced with a similar type of 
problem. If the beliavior of interest cannot be inquired 
Into directly, a model presumably analogous to that 
behavior in importanl ways may be constructed ao a 
H^irrogate, But if the "target behavior'' oannoi be inquired 
into, how can the predictions from the model be 
confirmed? If it turns out that the "target behavior ' can 
be studied directly, as would be required to confirm 
predictions, perhaps an elaborate? model was not necessary 
or even useful in the first place. 

The recent emphasis on theoretical models among 
political scientists has some similarity to \\\c older 
nonscicntific procedures of inquiry. The importance of 



67 



POUTfCALSamCE 



57 



fnaiiy policy declglons for m niany hunmiiH obviously 
makes it desirable to bas« policy on the hast fiiulings 
available. But fairly often the warranted assetlions 
neceasary for relinble practical use simply have not bccii 
developed as y«t. T\\m looking for a ^'short cut" throiigli 
ingufrictently te§ted conjectures is tcmptitig* 

In general, in the last two denudes there has htjen a 
marked shift among American political icientistH away 
from a focus on legal formi? and the stTUctural asp ecu of 
institutions to a focus on behavioral processes. Such 
processes hav<» been investigated by iiiqnirers UHinn' 
tfansactionah interactionai, and sometimes self-actional 
procedurua. The scientific results to dale have been 
limited^ but the pro8pccts sceni promising, especially if 
political scientL^ts do not succumb to tlie teniptation 
(seemingly attractive to many) of focusing their efforts on 
the formulation of elaborate conjectures far removed 
from observation of facts and measurement of changes. 
The ''behaviora lists'' .apparently hnve abar:^loned many of 
Uie oulrnoded procedures of inquiry; if they focus inquiry 
on llie relevant sign-behavior and avoid the pitfall of 
formulating pseudo-sciefitific conjectures, progress may 
beconrie rapid-. 
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1. WORKING DESCRIPTION OF THE FIELD 

ECONOMISTS inquire into human behavior in- 
volved in obtairiing and modifying tlunp tliat can 
be used for food, clothing, shelter, and other 
purpoiai; behavior that includes tiie processing of things, 
including distribution and exchange , and the coniumption 
of scarce commoditici and services, rtiost of which have 
alternative possible uses. Many aipects of econonriic 
behavior overlap with inquiries made by iOciolo^sts, 
psychologists^ political scientists, anthropologistSj his- 
torians, and other behavioral scientists. 

2. OTHER DESCRIPTIONS OF THE FIELD 

The field of economics has been desuribed in nnany 
tliffcrenj ways. At times a broad view of the field is 
taken. For example, Alfred Maohall viewed ecoromics as 
''a study of man's actions in the ordinary business of 
life," (Principles of Economics, Vol I, New ^ork, 
Wacniillan, 1890* p» 1.) Ludwig ron Wises &uid: 
"*Econoniic8, as a branch of the more general tlieory of 
hunian action, deals with all hunian action, i.e., ^Ith 
man's purposive aiming at the attainment of ends chosen, 
whatever these ends may be." (//aman Action: A Treatise 
on EconoTTiics, Mew Haven, Yale Univereity Pfess, 19495 
p. 880.) Other writers have described the field more 
narrowly. 

According to L, Fmser, there are two major groups 
of descriptions found in the literature: -T^he first 
connects the concept with wealth, or welfare^ the second 
with scarcity,'" (Economic Thought and Langmge, 
London, Adam and Charles Black, 1947, p. 21.) The 
emphasis on weaith is charaeteristio of rnany early 
economic treatises; e,g., Adam Smith viewed c^:(:'nomica as 
the **science of wealth," or as an ''inquiry into iho nature 
and causes of the wealth of nations.'' (f/ie Weaith of 
Natioru, 1776,) More recently, scarcity often has been the 
focus of attention; e.g., Lionel llobbins held that 
economics '*is the science which studies human behavior 
as a relationship between ends and scarce means which 
have alternative uses.'' (4n Essay on the P^ature md 
Significance of Economic Science^ rvv^ ed., London, 
Macmilian, 1935, p. 16.) 

Sometimes the notion of maximizing is made central: 

"Economics is the study of the principles 
governing the allocation of scarce means among 
competing ends when the objective of the allocation 
is to maximize the attainment of the ends." (George 
J, Stirien The Theory of Price, New York, 
Macmillan, 1946, p. 12.} 

And Bert HoseHtz say§: 

*HJnu central feature of all ecoiiomii problenis^ 
tlieorctiuai and applied, is thut they ull involve a 
process of rnaxiniization (or minimization) in the 
refilm of social action. This may be exprcHsed 
diflercntly by saying ttiat an ncoiiomic problem 
exists if some SQciar end is given and has to he 
achieved with a minimum of expenditure of mciinSi 
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or if a set of means is given and a maKimum result 
i§ to be achieved, Tbui, an economic problem arises 
whenever scarce resources must be allocated among 
alternative uses." f 'Ecoriomics,'" in Bert F. Hoseliiz, 
ed.j .4 Reader^s Guide to the Social Sciences^ rev. 
ed., New tork, Free Pfess, 1970, pp. 24b242.) 

The institutionaiists emphasized the influence of other 
eocial institutions on economic institutions and behavior^ 

''If we define econoinics as the study of man s 
behavior in making a Hvingj would seem relatively 
easy to designate the relevant institutions. But man 
doesn't divide his life into separate compartments. 
His activity in politics, religion^ aiid social life 
cannot be completely disassociated from his eco- 
nomic activity. He acts as an entire organism, and 
the influences of one sphere of activity do not 
completely disappear when he goes into other 
activities. Consequently, the realm of pure economic 
institutions cannot be isolated."' (Donald W. Mc- 
Connell et. aL^ Ecanomia Behavior: An InsHtu- 
tionai AppFoachf rev. ed., Boston, Houih ton Mifflin, 
1939, pp. 902-903.) 

Some authors attempt to descrile the field so as to 
include not only market ecQiioinies in which prices play a 
riiiyor role? but also relatively simple and unindustrfalized 
systems and eollectivist economiei. Morris A. Copeland, 
for example, suggests that/*ccononiics should be defined 
as the study of economies," and further says* 

^'An eaonatny is a particiilar type of social 
structure, a type that is concerned wiUi the 
problems of social orianiaation arising out oL . .the 
divisian of labor. ,[l\m] division of labor 
Consists in the fact that the work to be done in the 
commiinity or society is divided up so that different 
specialists do different parts of it, . . . An economy, 
thenj is a social structure that coordinates the 
activities of the various specialists in a community 
or society. And by community at society. . ,we 
mean a social poup living in a particular geo- 
graphical area-a group that is inclusive enough to 
be more or less selLsufficient, so that the most of 
those wants of its rnembers that other people are 
e>£pected to satisfy ^te satisfied through the labors 
of other members of the group rather than 
outsiders J' (Our Free Enterprise Economy^ New 
Yorki Macmillan, 1965, pp. 15-16.) 

Olh€5r descriptions focus attcntioii on behavior more 
characteristic of economic systems similar to our own. 
Nancy lluggles, for example, says: 

'^Slnce [Adam Smith], economists have sought to 
nxplain the behavior of the economic system as an 
hiteracting mechanism* Smith concerned himself 
with the inlerdepenclence of wages, profits, rents, 
prices, money, and capital aacumiilalion. These arc 
the snnic itinics which primarily interest eccjnomists 
today. The long-range goal most ecoriQmists recog- 
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nke aa central to the discipline u the developinenl 
of an undewtanding of precisely how the econDmie 
^stein operates-uie niechanismi by which re^ 
source are allocatedj pmm determined, income 
dfatribuled, and economic growth takes place."' 
("The Goals and Achievements of Economics,"' in 
Naiiin^ D* Rugglei, ed,, Economm^ The Behavioral 
and Sacial Sciences Survey iponsored by the National 
Academy of Sciences and Social Science Hesearch 
Council, Englewod Cliffs, Prentice«Ha!l, 1970, p. 3.) 

Paul Samuelaonj in his widelymed textbook^ says that 
contemporary economigta "afree on a general definition 
^we thing like the following'': 

''Economics ii the study of ho%v rnen and society 
end up choosing, with or witJiaut the uje of money, 
to employ scaroB productive reioiirces which could 
have altemativa mts, to produce various com- 
moditiaa and distribute them for consuniptions now 
or in the futufe, afnong various people and groups 
in society." {Economics^ 8th cd., New York. 
McGraw-Hill, 1970, p. 4.) 

3, METHODS AND TtPES OF INQUIRY 

Yarious ways of classifying economists methodologi^ 
cally can be found. Clasaificationi may he based oil 
relatively specific techniques rather tfian general proce- 
durea of inquiiy (e.g., when mathematical econoniiits are 
differentiated &oin others); on the rnethods and tech- 
niques associated ivith a particular econoriiist or groiip of 
economists (e.g,, when tte neodaisica] inethodology la 
differentlatea from others); or on some combination of 
procedures and leading conclusions (e,g,^ Keyneiian 
economics vs^ other economics). 

For present purpoieSj we will emphasize issues 
concerning tiie general procedures of inquli7, and 
consideF specific technique only in relation to those 
general procedures. Prom our penpective, procedurei that 
often are ragarded aa distinctive methods (eig., much of 
mathematicar economies) are viewed instead m a 
con tin nation of certain traditional procedures* Wo also 
diould note that a particular economist may cor.J)ine 
(consistently or inconsistently) various aipects of the 
oifferant procedures we discuss. 

The Qumt for Certainly 

Although Adam Smith and other early classical 
economiats frequently described economic evenU and Llie 
connections among them in a manner that would qualify 
as excellent work toUay^ they also atlenipted to develop 
mutually consistent and presumed basic aisur/iiptions from 
which ftirther conclusions about behavior could Le 
logically derived* In the late nineteenth and early 
twentieth centurieSj the neoclasiical economists empha- 
sised the logical implications of assumptions based on 
common senscj introspectioni and presumed universal 
traits of human behavior. Often their confidence in the 
"certamty of the assumptioni and the deduclive rigor of 
their argijnients was so great that they believed their 
conclusions did not require obacrvatiorml confirnmtiQn in 
order to be accepted* 

Many later economists, who often disagree strongly 
about their find in p and policy recommendations, mso 
emphasise logical deduntions from plauiihie premjsna. J. 
M. Keynes, for example, said: 



"For if orUiodox economics is at faulty the error 
is to be fauud rot in the superstructure, which has 
been erected with great care for logical consistency, 
but in a lack of clearness and of generality in the 
premises.'* (i'Ae Gemral Theory of Employment^ 
Interesl md Moneyt New York, Harcourt, Brace & 
Vorld, 1949 ed., p, v,) 

According to Leland B. Yeager: 



'*Often we cannot check economic theorems in 
the complex, teal,' or *macrOj' world because the 
effects of numerous influences are hopelessly 
intenningled. Fortunately^ however, we can cheCK 
economic theorems in another way-a way not 
available to natural scientists. We check the 
postulates directly. That is, we start the chains of 
deductive reasoning from dependable knowledge, as 
of the scarcity of productive resources in relation to 
practically unlimited human needs and wants* of the 
law of dijuinishing returns, and of human motives 
and wants and choices. . . in forming theoriegj we 
can sort out Ae influences of various factors on 
economic affairs because we know from personal 
ejcperience how people react.'' (^'Measurement as 
Scientific Wcthod in EconomiQB^'^ Americaa Journal 
of Economics arid Sociohsy. Vol. 16* 1957. dd. 

Perhaps the strongest recent confidence in rational 
certainty has been escpressed by Ludwig von Mises: 

'What assigns economics its peculiar and unique 
position. . js Uie fact that its particular theorems 
are not open to any verification or 'falsification on 
the pound of experience. * . . The uli rr ite yardstick 
of an economic theorem's eorrectneia or incorrect- 
ness is solely reason unaided by experience.'* (Von 
IVfiseSj opi cit.j p, 858.) 

Other writer, although aiding in favor of observa» 
tional testing in economics, also believe that certain 
assumptions about behavior %vill he aoceptaile to nearly 
all "normar' humans. Hobert H. Strotz, for ejcample, in a 
discussion of some/^ ixioms" assumed in the meaiurement 
of utilitieij says th t the ''axioms have strong intuitive 
appeal. It would i'iem that every normal pem)n would 
clearly accept tiiar.i as precepts of behavior." He admits 
that possibly a huJ.nan might behave in a way inconsistent 
with the axionis, but adds that "it would be a sbanga 
man indeed who would persist in viDlatif^ theae praeapts 
once he understood clearly in what way fie was violating 
them." ("Cardinal Utility,"- in Papers and Proomdin^i^ 
American Economk Rmiew^ Vol XLIII, No. 2, 1953. p- 
391, p. 393.) ^ 

In its strongest fomi, the quest for certainty can be 
described as fDllowsi At least some important '*kno\y|- 
edge" about human economic behavior can be achieved 
by beginning with premises known through ''reason-^ to 
be "true," and then rigorously deducing consequences 
from those premises that will be as certain as the premises 
were, Jn weaker versions, there may be no rcqy^Tcmant 
that the initial premises are ''absolutely true, and the 
lo|ical conscquetices derived may be said to be testable in 
principle by observation, Lut there still is confidence that 
the deductive niaboration of apparently sound and 
mutually cotisistent premises can lead to useful conchisionfl, 
even though the concluaions iiinnot he tested adequately. 
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fulrfnfjiHdmi (mil Nin/Miihy 

Thii quest for ci'rtairiiy jmt described cfturi 
at^ftompaiiit'il hy m inmmm' [im ucun^rTikt^i unlike 
natural soNiUiHiH, mn arrive at mm \mpmm\i "knowU 
edge" ixhom llieir fk\d tlifougli introspectiou aitil the 
empathk iritiTprctatioti of alh**r |iuopl«'^ behavior. 
Friedricli A, lluyek, for isxamplt), viewod CQanoriiics ai a 
subject I Vu tligcipliriu m the groiJiKls that tiutnan Lehavior 
rnUit be understood from ''Vvithin,^- andl ihH "^vu must 
intefprel ather pecpU's tohavlor in ''tlic light of our own 
mind,'"' (T/ie Cfjmt^r.HevaliLtim of Scdmc^i Clcncoe* 
Free Press, 1952, )p|,. p. 77.) 

Someiifnm Kantian view of ■^rTiind-"' is adopled in 
which all humari rnliids are mid to ham tlie Sanic logical 
structur<^, laidwig von Miseg says that is innposiible for 
th^ huniari mind to conceive lo^cal r€lation& at variance 
with tilt} lo^cal structure of oUr mxiL^^ Therefore, he 
goes on^ to understand huinan behaviaJ -^tlier* 1§ but one 
schenie of inttjrpretation and aiial^§i& available, namely, 
that provided by llie cognition and a^nalysis €f cur own 
purpostjful byhavior," (Von Misc^a, op, cih^ p. 35, p. 26,) 
And Yeiigrirrgayg: 

' i is understa ridable that to people trained in 
thv natural acienCfs, the rnetho*! (yi emmmk 
ib '\jr) fiiuy srnpck of Katitianisni arid §yiith^tic o 
?)ffuri, , ^ , Anthjropomorphisnii rightly Bcf^rne*! in 
ilie imutiii mmmm prfl-scientific mt* taphyii cs, is 
jisstified in ccc^nonnics becausii ^eonorriics is about 
hiJtaan kiCljori,'^ (Ye^agerj op. cH,f p, 344') 

A t other times* the eniphasis M iiol on aSiUrned a priori 
structures or on Ihe ''mind'' per fg, b"t on gaining 
prt-sumtid "kfiowledgc'' thfougli irnaginalively placing 
yourself in another s position ^ Atccordirig ic? Safiiuelion' 

'"In a ^aiise, prff^cisely beciausc vvc are cursulves 
mm, we liaV0 an advuntaic ov^^r the natural 
gcieutist- lleca/iiiot usefully s^y* 'SappoS^- 1 were an 
H3O niol«?€ule; what rriight I <jo in such a 
situation The §ocial scientist often, know'infly or 
unknowingly^ eiiiploys §uch introgpeutive act^ of 
Qmpathy,"' (Sanmuelson^ op. cit^, p. 9-) 

Model Biiildirig 

a, Mathefiyitiml mo^e^. A 1 though inatheJUatieal models 
of some gort liiivt^ bt^ou used by econoinistB fur a long 
time, in recent years a substantial portiori of the ^ork In 
ecijnamiu "theory " lias consisted in developirig lueh 
mode^ls, ^Va^sily Lecntief says^ 

"[In 195/] I higli scliool ealciilug wa^ viewecl by 
most ('nont iUiisti a§ advanced rn^ilheniaticg and 
UiiitHK u'gi'bra v^as still relegated to tho piig^soilbe 
journal called Econametriciu ^io^^ than fifleen 
yijan^ later, inatheniatics hus without tifmfct Icen 
ret^ogrii^.cd m the Itn^ufi francn of economic th^^-ofy 
and twoBi of the current vi^or^-. m th^' field of 
economic thiiory i^ deviated to priufe of formal 
tlnHi-tun§ derivable from rnore in leg^ arlitriirily 
e|i*JHf'i! i«^ts of axionmth' aKsumptiani^ and^ wh*JtiH 
eH?4ent?!dly tFie ^^iiny^a larg'-^^cah- production of new 
niiillR?inr ^ical mcdcl.H," (t^Mtiys in fJvnn^inii^s^ M«w 
York, 0;?fek)r«l Uriivrrsiiy Prm, KX)5. p. wii.) 

C)fi«'n liie ift-nerat |»ror«(|nr« iniiiml m lliat «if tin* 



older econorni^ts, in vhicli the cmphasiH k on dHductjonj 
lun oil observationul tests or measurcnients of changtj, 
According tu Richard C, l^ernhard: 

*' In the social seieriecSj many mod els are 
mathematical formulations using type equations 
wiihout specific riumerical content. The most 
♦eminent of thege is the Walrasian pure theory of 
economies, a logical structure of marvelous intricacy 
and great beauty^ but by itself not baaed on 
measurements nor leading to experimental verifica' 
tion of deductions from its poitulates/' (*Mathe- 
matics^ Modeli, and Language in the Social 
Sciences," Symposia Studies S^rms ISo^ 5* National 
Institute of Social and Behavioral Sciences George 
Washington University^ I960, p. 2.) 

Sometimes the langua|e used ("tested against realityj^* 
**observation of behavior ') suggeits that a model is being 
tested by something external to it^ when actually the tests 
are primarily Internal. E.I\ Beachs for ejeample, says' 
''Mathematical models are tlieoretical constructions which 
are tested a^inst Tmlity mainly on grounds of con« 
sistency and reasonableness." (Economic Models: An 
Expositiorij New York, ^iley, 1957^ p. 3. Italics added.) 
And Fritz Machlup, in a criticism of an article by 
Samuelion, says: 

'\ , ^Saniuelson. , ,fiharacterized the probJeiTi as *a 
purely logical one'. * , , But he sometimas uses 
language of cnnpirical operations, for exam pi when 
he speaks of observing the behaviour of a 
representative firnu' It ihould be clear^ however^ 
that what he ^observes" is merely the logical 
consequence of a set of assumptions; that the 
"behaviour" is purely nctltlous; and that his 
representative firm is only an ideal type, a 
theoretical construct/" (**Professor Saniueleon on 
Theory and Realism," i4nieric0n Economic flei'i'ew?, 
Vob IJV, 1964, pp. 734^7350 

6. Cante theory. The founders of game theory, John 
von Neumann and Oskar Morienstern^ were critical of 
many of the older niafheinatiear models' "freuuently one 
is offered not proofs but mere assertions which are really 
no better than the mmn assertions gi\ en in hterary form. ' 
Beginning witb problems in game^j of strategy such as 
che^ and poker, they attempted to develop modals for 
"lational" ecorioinlc hehavior ni which * fnathematical 
treatment can be brought beyund the mere fortnalism to 
the point where it yields complete numerical resulla/' A 
major objective was ''to establish satisfactorily. * ♦that tlia 
typical problems of ecLJiioniic behavior become strictly 
identical with the mathematical notions of suitable games 
of strategy.'^ (Theory of Gatnes and Economic Hehavicr^ 
3rd cd., Princeton, Princeton University Press, 1953, p. 5, 
p. 32, pp. b2. Italics added.) 

Solutions to a great many games have been developed. 
To illustrate briefly, in tw^person ^'coustant-sunr^ games 
(in which the algebraie sum of the gains and losses is 
constant), the solution involves each player's adopting the 
strategy in which minimal gain is at least as great as that 
provldcfl by any other stralcgy. 

Among the objections that liuve been made to ganio 
tlieory as descriptive of behavior is that assumptions 
neuessary to the .^olutionN offered are inconsistent with 
the actual situation (e.g,, that tin* players have **eomplcte 
knowledge" of the preference patterns of the other 
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playeri), and that the anabsy between the games and 19534962 period: 
typical ecoiiomic behavior fails (e.g., in many ^anies 

whatever one person pins must be lost by otlieri, but in "The reiulti are very diicouraging. While the 

many econonuc transactiom there is a net gain for all model is able to generate the 195M4 recegaion, it 

participants). In recetit yean, defender of game theory completely misses both the 1957^58 and 1960-61 

otten have smied that the soliitioni are prescriptive^ not recessioni. The predicted change in real GNP 

u^^?Ful' solutions show how a rational pei^on between 1957:3 and 1958:2 is an increase of $6 

should behave m certam circunistances, not how humans billion, compared to an actual decline of $16 

do behave. billion." (*The Brookingi Model in Action/' /oarrt^/ 

bame theory is discussed m more detail in Chapter X, of PoUtkal Economy, Vol 78, 1970, p. 521.) 
for present purposeaj we conclude by noting that 

whether game, theory is viewed as descriptive or Apparently many recent economiita agree that although 

prescnptive, the mam procedure of inquiry used in in principle the consequences of deductions made from 

developing solutions IS the denving of consequences from preniises should he tested observationally and that 

assumptions in the hope that the coniequences somehow economic '^knowledge" cannot be based on deduction and 

will be usetui tor deacnbing actual human behavior. ratiocination alone, considerable emphaiis may etill be 

c. bimulatwn modeU and computers. Computet^ and placed on the deductive elaboration of conjectures 

other technolopcal aids are increasingly used by econo^ Saniuelion, for example, after criticizing the ^^exageerated 

mists. The following quotation from Robert M. Solow clainis" made for the *'power of deduction and ¥ priori 

Illustrates how far m advance of observation some reasoning" by many earii^r f( onomists through von Miies 

economists are willing to proceed, and the relative says that "we have left tha behind us." He flien discusses 

importance they give to theory : critically some cf hi^ earlier (1948) work as foHows; 

. .as economic theory is forced into models too ^'From certalr empirical hypotheses taken as 

comph^ted for mathematicaJ solution, even the postulates, by :apni logic I deduced as theorems 

pure theonst will have to turn to computer certain other empirical properties. , . . When one 

experiments to discover a implications of his looks at the complicated real world, one finds it 

assumptions, and to compare them with the crude obvious that the hypotheaes of the syllupsm are far 

Jacts. . . . the need for computation services on the from valid, and, also, the con.^equence^ are far from 

part of microcconomic theorists can arise in another valid. This is indeed a matter for regret and full 

way. When one formulates a theoretical description diiclosure of inaccuracy ahould be nir|u Neverthe^ 

ot the behanor of a single firm or houBehold/th less. , .a strong polar case like this oi,c ci. *'^en 

IS likely to be an enormous variety of behavioral shed useful light on factual real'tv. ai-entists 

assumptions tiiat can be made with some degree of constantly fitiir^e parables, paradigms, strong u^hr 

phmibMy.ne choice among them a models to help understand more compluMed 

empincal research, u)hich is likely to be difficult reality. Thfl degree to which these do mor^ <^ood 

anyway. It is often the case, however, that the end than haim is always an open question, mora like an 

produet of the theory is iriiensitive to certain of the art than a science. . . . Nature [sometimes] seems to 

behavioral asaumptions. If is important to find out show an inexplic|d)le simplicity, ... As a result the 

which of the aisumptions fall into that category, working scientist 'earns as a matter of routine 

and senii*»vity analysis through computer simulation experience that hf- should have faith that the more 

m a Ic.;/ al way to do so," ( *Microeconomic beautiful and more simple of two equally (inac- 

Theory, in Kuggles, op. cit., pp. 4243. Italics curate) theories will end up being a more acmarate 

®^^^^*) describer of wider experierice J' (**Th€on^ and 

* Raaliim: A Reply,'' American Economic Ravf^^w^ 

^-^ make elaborate conjectures more VoL LIV, 1964, p. 736, p. 737^ p. 739.) 
realistic" and ^-scientific," considerable attention has 

been given to the devalopnient of computer simulation In passing, we note our difficulty in understatidinff 

models of a firm, an induitiy, or a nation. (Thomai H. Saniuelsons assertion that of two equally inaccurati 

myloT, Computer Smahtwn Expen^^ conjectures, one may be a more accurate describer of 

^conomw bystems. New York, Wiley, 1971.) Much effort behavior, unless ^'accurate'' designates two different things 

has gone into aggregate models, of the United i Htm in the same sentence. (More will be said on semantic 

economy, such as the Social Science Research '...Licit problems in Section 6.) In any event, some economists 

Brookings Institute model, the construction of which who reject ^mtionalism'^ continue to apply ^nationalistic'' 

involved the cooperative efforts of many welNknown irediods 
economists. (For a brief description of some recent 

large^sc^e models, see Carl F. Christ, ^^Econometrics and Attempts to Use Scientifia Procedures 

ModehBuiIdinff, 1967^1972," The AnnaU of the American in Economics 
Academy of Political and Social Science, Vol 403, 1972.) 

The hope is that the models can be made useful enou|h LJnfortunately, ''science*' is a label that has been 

m that important policy recornmendations can be soundly applied in such diverse ways that communication often is 

based on the simulations. One important technique used impeded. In the recent literature of the methodology of 

in evaluating and improving a model is to simulate pa^t economics, scientific inquiry frequently is linked to 

periods of economic events and see how close the observational testing, although major importance may still 

reaulting predictions are to what actually happened. At hi! given to 'Hheory" development. A typical statement is 

Umes the predictions are coiifirmed, but at times great from Bert P. ^loselitz: 
discrepancies are found. In his report on the Brookings 

tnodeb Robert Gordon says of the simulation for the "'Economists today tend to proceed in their 
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resuarch by a common melhodj which k in its chief 
aspecis icfanti(*al with thu procedureg of aiiy 
empirical science, i,e., the testing of theori«i hy 
fclating Ihein to empirically observable data ' 
(HogiBlttK, op, cif., p. 264.) 

At times the tentative character of all scientific con- 
clugions is stresged, Andreas G. Papandreou, for example, 
says: 

, .hypotheges which occur in the theory as 
theorems must be capable (in principle) of being 
refuted by reference to empirical evidence. If the 

})redtctions incorporated in the hypothesei are not 
iihifled by the empirical evidencej they may be 
adopted by the theorist— but in a tentative man- 
ner— for they are always capalile of being refuted, 
by new empirical evidence.'* (Economics as a 
Science^ Chicago, Lippincott, 1958 ^ p, 7.) 

Some writers emphasize what we call tlie interweaving 
of conjectures and observation. Leontief says' 

, , advance can be achieved only tlirough an 
iterative process in which improved theoretical 
formulation raises new empirical questions and the 
answers to those queationa, in their turn, lead to 
new theoretical insights." (''Theoretical Assumptions 
and Nonobservcd Facts,'" Amerivan Economic Re- 
view, Vol LXf, 1971, p. 5.) 

Other economista have adopted views of scientific 
inquiry in which the imporlaiice of observation m 
miiiimiz^^d- For present purpoies, we have selected for 
conimentaiy son: j of the views in which observational 
toting is entphasi^ed, although (as we ihall see) there are 
important differencea of opinion about what constitutes 
adequate testing. 

Tnstitutionalbm and related developments* Certain 
Atricrican economiats, who often are called institu- 
tiomlistaj severely criticized many traditional economic 
procedurei and conjectures as pra^Darwintan, Although 
often disagreeing with each other, and aometimea engaging 
in the **que>it for certainty/" the early inititutionalists 
attenipted to bring together observation and conjecturing, 
arguea for the importance of applying the findings of 
otner behavioral sciences to economici:, and emphasised 
the role of institutiona ^habitual and organized modes of 
conduct) in economic behavior. 

That point of view wag more fully developed by Wesley 
C iVIitcneJI, who urged a fundamental reconstruution of 
eGonDmics as a science: 

"'If my forecast is valid, our whole apparatus of 
reasoning on the basis of utilities and disutilities, or 
motivc^^ or choicesi in the individual economyi will 
drop out of sight in the work of the quantitative 
analystSi goin^ the way of the itatic slate. The 
'psychological element in the work of these men 
will consiat mainly of objective analysis of the 
aconomic behavior of groups. Motives will not be 
disregarded j but they will be treated as problems 
requiring study^ instnad of being taken for granted 
as conitituting explanations.'" ("Quantitative Analy- 
gig in Economic Theory," American Economic 
Review, Vol. XV, 1925, p. 5.) 

Although Mitchell used a different terminology than we 



do, hl^ procedures of inquiry--unlike thoio of some of the 
more reeent cniantitative economists—agree with our 
suggestions in Chapter I concerning the interweaving of 
conjectures and obiervation* The INational Bureau of 
Economic Researchj which Mitchell founded and directed 
for many years, was concerned with the collection of data 
and the measurements of changes that would facilitate the 
development of conjee turei closely linked to careful 
nbservations. Pure apei ulation, or only caiually checked 
ipeculationj was rejected. For example, in a report 
relating the work of the Bureau to Keynesian notions, 
Arthur F. Burns said; 

'^Fanciful ideas about business cycles are widely 
entertained both by men of affairs and by aaademic 
eionomistg. That is inevitahla as long as the 
probleni is attacked on a speculative level, or if 
itatiitics serve merely as a casual check on 
speculation i . * . there is no reliable short cut to 
tested knowledge." (The Frontiers of Ecanorfiio 
Knowledge, Princeton , Princeton University Pressj 
1954, p/i9.) 

More receiillyj the National Bureau appaars to have 
departed from tiie line of advance exernplified by Mitchell 
and has begun to support elaborate conjectures developed 
lar in advance of observatiuni (See Rollo Handy and EiC^ 
Harwood, Useful Procedurm of Inquiry ^ Great Barringtonj 
Behavioral Research Counoil, 1973, pp. 204-20S.) The 
procedurei of inquiry used by Mitchall have been 
continued and further deyelopad by the American 
InHtitutfi for Economic Research^ 

"'The meihads of conducting inquiries applied by 
the ICeyncHkns and to a suhsUiUial extant by the 
classical ecjnomkts were the older, now obsolete 
metbods. Briefly, those methods included Arlbtote- 
lian logic, in iiro.^pecUon, what may ha called gct ul^ir 
revelation (u proccas at which Lord Keynes war. 
espacially adepj), and the quest for certainty mi 
long persistea hi aho by philosopliars. Such 
mefliodi give great weig?>t to die Internal logical 
coneistency ana general plttaoiblllty ^f an !iyp^'^^fi('?is 
but accord little weight to the dasirability of testing 
its logical implications a|ain§t measurernents of 
economic changes before offering the hypothesis as 
a warranted assertion applicable to the problems of 
men." (E.G. Harwood, Reconstruction of Eco- 
noinicSi 3rd ed.^ Great Barringtonj Anieiican Institute 
for Economic Researchj 1970, p. 12.) 

Econo metricians^ The work of the economctriuians is 
somatimas viewed as the mathcniatical statistical link 
between the development of conjeoturei and a thorough 
test of those conjee turei. According to Nancy Ruggies: 

^'Econometrics represanta the application of 
mathematical and statistical methodi to the testir^ 
of hypotheies and the analysis of economic data. It 
hag encouraged the mathernatieal fornnulation of 
economic tneories go that hypotheae.^ can be 
presented in a more rigorous form, capable of being 
lestRd. . , . Econometrics has thu^ iji 'en th'i econo- 
migt a tool that bridges theory and ernpirical 
observation, making possible the testins of hypoth' 
escs concerning economic behavior and the opera* 
tion of the economic systeni.^^ (Riiggleg, op, ciN, p. 
6.) 
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Some obse^ers, however, have been critical of the 
testing. Harry G. Johnson, for example, says: 

"Another [revolution in aconomics] was the 
enipirical or economatric revolution, with its 
insiitence initially on the measurement of economic 
reiationihipi and, subsequently and more ambitious- 
ly, on the testing of economic hypotheaei^though 
the 'toting of hypothesei' is frequently a euphe= 
ntism for obtaining plauiible numb ere to provide 
cerenionial adequacy for a theory chosen and 
defended on a priori groundi/' ('*The Keyneiian 
Revolution and the Monetariat Counter^Revolution," 
in Papers and Proceedings, American Economic 
Review, Vol LJQ, No. 2, 1971, p* 2.) 

Tjalling C, Koopmans described the task of econo- 
meirici as follows^ 

to formulate all relevant hypotheges to 
which the avaLlable data may conceivably make an 
answer poisible; (2) to extract from those data all 
information bearing on these hypotheies; (3) to 
select from the set of competing hypotheses the one 
hypothesii beat supported, or the set of those 
hypoth^^ equally well supported, by the data; (4) 
to evaluate in some way ffie defrea of confidence 
which can be placed in the rejection of the 
hypothes^ not so selected." ("The Econometric 
Approach to Business Fluctijation/' in Papers and 
Proceedings^ American Economic Review^ Vol 
XXHX, No. 3, 1949, p. TO.) 

However, the number of possible conjectures to which 
available data '*may conceivably make an answer poisible'' 
can be laiga for many problems in economics, such as 
that of busings fluctuationi; moreover, often progress 
requires the gathering of additiona] data, or the coreection 
of available data, in order to test a aonjecture* In general, 
all too often we find a situation In which the available 
data are inadequate for choosing among the conjectures 
deemed plausible by some economista* (For a discuision 
of the types of error found in economic data, see Oskar 
Morganstem, On the Accuracy of Economic Observations, 
rev. ed,j Princeton, Princeton University Press, 19630 

Some econometricians have been highly critical of 
much work done in their field and object to the use of 
dubious assumptions. Leontief says: 

[Econometrics] can be in general characterized 
aa an attempt to compensate for the glaring 
weakness of the data base available to us by the 
widest possible use of more and more sophisticated 
statistical techniques. . . . However, like the eco- 
nomic models they are supposed to implement, the 
validity of these statiiticJ tools depends itseif on 
the acceptance of certain convenient assumptions 
pertaining to stochastic propertie.^ of thei 
phanomena which the particular models are in- 
tended to explain; assumptions that can be seldom 
verified," ("Theoretical Asiumplions and Non- 
ohgerved Facts," pp. 2-3.) 

Much wofk in econometrics, then, rather than lending 
to warranted assertions, is subject to the difficulties of 
the mathematical models disctiised earlier. 

Experimenial economics. An assortment of inquiries 
into eConoif^»c prublems has been dcHiiribed as expcri- 



63 




Thomas H, Naylor, "Experimental Economics Revisited," 
Journal ofPoiitiaa! Economy, Vol. 80, 1972.) 

The critics of such work argue tfiat the controlled 
laboratory situations are unlike typical economic behavior 
outside the laboratory, that the alleged control of 
variables in many experiments is defective, that typical 
important economic problems involve so many variables 
that the requisite control for an experiment is not 
possible, etc.; and that as a consequence the results of 
experimentation have only a limited iignificance. Barry 
Castro and Kenneth Weingarten have aj^ued that the use 
of InLahuman iubjecti would make possible the neoe^ary 
controls and that animal experiments may provide useful 
information concerning human behavion (^^Toward 
Experimental Economics,'' Journal of Political Economy, 
Vol 78, 1970,) 

Although we do not oppose the use of experimental 
procedures anywhere they may prove useful, some 
defenders of experiinents seem to overemphasize the role 
of experimentation in scif^nUfic inquiry. In many 
instances (with astronomy being the classic ingtance) 
warranted assertion! may be developed through the 
measurement of changes— changes that the investigator can 
neither initiate nor otherwise control in tlie manner of a 
laboratory experimenter. 

4- RESULTS ACHIEVED 

The body of literature in economics Is vast. EconomiBte 
appear to discuss eariier work in their field more 
frequently than do inquirers in many other behaviord 
fields, and tlie current output of literature is sizable. In 
1969 an estimate was made that from 1,300 to 1,500 
books **aTOciated in some significant senie with the 
discipline'' are published each year, and more than S,O0O 
major articles/ f 'Editor's Note," Journal of Ecoftomic 
Utemture, Vol Vll, 1969, p, iii.) 

Numerous clasilfications of the major eubfielJs of 
economics can be found. The American Economie 
Association currently uses the following major divisions 
for classifying the economic literatures 

General economics; Theory; History; Systems 
Economic growth; Development; Planning; Fluctuations 
Economic itatistics 

Monetary and fiical theory and institutions 

International economics 

Adminiiliation; Buahiusg finance; Marketing; 

Accounting 
Industrial organisation; Technological change; 

Industry studies 
Apiculture; Natural resources 
Manpower; Labor; Population 
Welfare programs; Coniumer economics; Urban 

and regional economias 

In view of the extensive literature in economlcBj our 
comments in this Section must be hiehly selcclivc. Wu 
shall first sketch some of the historic^ developnients in 
th^* field, then consider ^onic overall mmmnumiB of whiil 
has been achieved, and finally look at somi? of the rcccnl 
work in economics. 

Some Historical /UpcctH 

Although discussions of economic topien can be found 
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in much earlier write«^ the French physiocrats (Francois 
Quesnay and discipleg) and Adam bmith usuaily are 
regarded as the founders of economies as a specialized 
field of inquiry* The economic systems discussed by the 
clsssical economists were technologically undeveloped^ 
primiirily agrarian, and itren|iy cohtroUed by national 
govemnienti. The early economists offered both descrip- 
tiona of ohierved connections among events and policy 
recommendationii They devoted much attention to the 
hannful effects of government intervention and to a 
defense of ■*laiigez-faire" as the most effective way of 
promoting economic efficiency and develpprr' n^ They 
emphaaized the benefits of free trade and discuwd the 
advantages of a domestic and international exchange 
system Eased on a gold standard. 

The cliisical economist attempted to formulate a 
system of fundamantal and coniiitent premisei from 
which further oonclusidns could be developed lopcally> 
Thomas Malthus was one of the first to conjeoture about 
the causes of econoniic crises* In his An Esmy on the 
Principles of Fopuhtion (1798), he ai^ed that the 
population tetdb to increase geometrically and the means 
of subsistence only arithmetically^ and he concluded that 
most of the population therefore must live in miiery at 
tfie bare subsistence leveh unless diiaatera such as war and 
famine^ or moral restraints such as deferred marriaget 
reduced the population, Jean Baptiite Say (Treatise m 
Political Economy, 1800) argued fliat for the economy as 
a whole^ the demand for commodities and die supply of 
commodities are different aspects of the ^me process 
(supply creates its own demand). David Ricardo 
(Principles of Political Economy and Taxation^ 1817) 
discussed the distribution of wealth and income within 
a society, and formulated a "labor theory of value^' in 
which labor was viewed as the major factor underlying 
exchange value. John Stuart Mill (Prinaiphs of Political 
Economy^ 1848) argued that the laws of distribution are 
not as immutable as the laws of production, and in 
general his conclusions suggested that the pessifnistic 
consequences envisaged in Malthus' "^dismal science"' 
would not occur* 

Although Karl Marx argued that capitalism would be 
superseded by socialism^ which would then develop into 
communism, and thus rejected a basic tenet of claBaical 
economics, he adopted Uie general procedures of inquiry 
follov/ed by the classical economists. His use of Ricardo § 
labor theory of value is an example of the way Marx 
attempted both to use and to transform traditional 
economics* According to Marx, workei^ procluce nip re 
value than they receive in wages. The surplus value thtis 
created is appropriated by the capitalists in the fomi of 
profits and becotnes the basis for capital accumulation* 
Marx argued that cyclical depressions were intrinsic to the 
capitalist system and that inherent contradictioni would 
lead to the ultimate overthrow of capitalism and the 
t^tablishment of a classless society. His Capital (186?) 
aho excoriates the working and living conditions of the 
laborers of the time. Marx transformed HegePs dialectical 
idealism into a dialectical maferialism in which the courso 
of human social development is largely determined by the 
economic and material conditions of life, 

Henry Geotf e (Progress and Poverty ^ 1879; The Sdenco 
of Political Economy j 189?) had a considerable impact on 
the social thought of his time^ although he was far less 
influential on academic economists* Geoige critjclEed 
conventional economists for the looseness with which 
they used tachnieal terminology. He was one of the 
foremost proponents of free competition or voluntary 



cooperation, and urged equality of opportunity for all 
and special privileges for none. George supported a "single 
tax"' on land values that was intended to force those 
holding such spf^cial privileges to pay the competitive 
market price for their privileges m I thus to help restore 
equality of opportunity* 

Several neoclasiical schools of C4.Qnomics developed in 
die period from 18704914, including the Jevonsian 
school (William S. Jevons, Philip Wicksteed, F.Y. 
Edgeworlh)* the Austrian school (Karl Menger, Eugen von 
Bohm-Bawerkj Frederick von Wieser), the Walrasian 
school (Leon Wairas, Vilfredo Pare to), the Scandinavian 
school (Knut Wicksell, Gustav Cassell), and the American 
school (John B. Clark, Irving Fisher, Frank Fetter)* The 
neoelassicists tended to make economic inquiry even more 
deductive than it had been* 

A major figure is Alfred Marshall, who attempted to 
extend the range of economics beyond Uie study of 
wealth and to unify the economic * theories" of his time. 
His The principles of Economics (New York, Macmillani 
1890) contains a detailed discussion of the business and 
industrial developments characteristic of the industrial 
revolution* He extended and coordinated die prevailing 
views about supply and demand, marginal utility, generJ 
^uilibrium, ana substitution and marginal productivity; 
and emphasized dia^ammatic method of presentinj 
economic analyses. His work seived as a basis for much 
subsequent economic inquiry* 

The early American institutionalists, such as Thorstein 
Veblen and John R* Commons, in many respects sfrongly 
opposed the doctrines of die traditional economists (see 
our prior discusiion in Section 3). The institutionalists 
adopted a point of view that was emerging, although not 
always coherently, in many fields; their work has 
similarities to Uiat of Roscoe Pound in jurisprudence, J.H^ 
Robinson in history, William F. O^urn in sociology, 
Arthur F. Bentley in political science, and Charles 
Peiree, William James, and John Dewey in philosophy. 
Attention was directed to the observable behavior of 
social man, radier than to tiie deductive elaboration of 
assumed "^truths*" An evolutionary perspective was often 
adopted, and ^'human nature'^ was viewed not as fixed, 
but as molded by changing sociocultural circumstances. 

John Maynard Keynes views have been heralded as 
revolutionary and as initiating a "new economici," but his 
procedures of inquiry were basically those associated with 
the traditional economists. Aldiough many of the earlier 
writers had been concerned wiUi **macroeconomic"' 
problems, Keynes believed that none of them had dealt 
adequately with overall or aggregate output, income, and 
levels of employment. Basic to his system is the notion of 
gross national product (the total value of all final goods 
and services). Although Keynes has been severely 
criticized by those who object both to his procedures of 
inquiry ana his conclusions, his work has been extremely, 
influential on recent economists^ (For one such criticism, 
see W.H. Hutt, Keymsianism—RetrospBct and Prospect j 
Chicago, Regnery, 1963.) Probably it is no exaggeration 
to say that most English^language economics taught today 
is at least partly Keynesiani 

Overall ABsesBnients of the Field 

There are strongly dive^ent asscrments of the merits 
of what has been accomplished in V p field of economics^ 
Both economists and nQn-economista often view eco- 
nomics as the most advanced of the behavioral fields; 
Samuelson's statement that economics is **the queen of 
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the social sciences'* is typical of those agsessments. 
{Economics, p. L) According to FA. Olafion: 

"Among the sciences generally, physics of couree 
offem the supreme example of success in the 
discovery of such laws [predictable regularities that 
hold fo r all such phenomena wherever and whenever 
encountered]; and it is a debatable question 
whether any of the social iciences have really 
diicovered any comparable regularities. Nevertheless, 
there is wide agreement that economics has 
progressed further in this direction than any other 
social science. This means that economista have 
been more successful in isolating those features of 
human behavior that are relevant and fruitful for 
the kinds of prediction they are interested in 
making than have the other social scientists, , , 
(**Some Observations on Area Study Programs,'' 
American Behavioral Scientist, Vol 8, 1964, p. 12.) 

The wealth of "theoiy"' (i,e,, elaborate conjectures) 
developed by economists often is offered as proof of the 
progress that has been made. The mathematical con^ 
jectures so prominent in recent years perhaps are the 
most admired of such conjee tures, although even the 
earlier deductive procedures are sometimes su^ested as 
models for work in other behavioral areas. (Arnold Rose, 
for example, urged hm fellow sociologista to copy the 
mathod "so briiliantly employed'' by the classical 
economisU. See his "A Deductive IdeaKType Method/' 
American Journal of Sociology, Vol. 56, 1950.) 

Other commentators take a much more critical view: 

*"The apparatus of economics is very flexible: 
without breaking the rules of the profesiion=by 
being illo^cal or even by denying the validity of the 
traditiDnal theory— a sufficiently clever person can 
reach any conclusion he wishes on any real problem 
(in contrast to formal problems). In general there is 
no position. . .which cannot he reached by a 
competent use of respectable economic theory." 
(George Stiglerj ^'Politics of Political EconomistSj" 
Quarterly Journal of Economics, Vol LXXIIL 
1959, p. 53L) 

'That economists frequently do not agree has 
become so commonplace that some economists no 
longer seem to be troubled by the sums t ion that 
such a state of affairs is scandalous. That many 
eeonomjsts do agree on certain analyses and 
cunclution^ is equally scandalous from the view- 
point of n odem science, however, because that 
agreement r^^sts on methods of inquiry that have 
been foun4 jnreliable and have been aiscarded by 
capable scientists." (E.G. Harwood, op. cit., p. 3.) 

itiO ach;evemcnts of economic theory in the last 
two decadfi are both impressive and in many ways 
beautiful. But it cannot be denied that there is 
somethipg scandalous in the spectacle of so many 
people refining the analyses of economic states 
which they give no reason to suppose will ever, or 
have ever, come about It probably is also 
dangeroui. , . , It is an unsatisfactory and slightly 
dishonest state of affairs." (FJl Halm, "home 
Adjustment Problems,'* Errmnmetrica, Vo! 38, 
1970, pp. 1-2.) 
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"Economici today rides the erest of intellectual 
respectability and popular acclaim. * . , And yet an 
uneasy feeling about the present state of our 
discipline has teen growing in some of us, . , , The 
uneasiness. . .is caused. . *by the palpable inadequacy 
of the scientific means with which they try to solve 
[practical problems]. The weak and all too slowly 
growing empirical foundation clearly cannot support 
the proliferating supemructure of pure, or should I 
say, speculative ecQnomic theory.'' (Wassily 
Leontief^ "Theoretical Assumptions and Nonob- 
served Facts," p. 1.) 

Some Recent Work 

Economic inquiry sometimes is divided into micro- 
economics, the study of the economic behavior of firms 
and households, and macroeconomics, the study of the 
overall behavior of economic systems. Although the 
usefulness of the distinction is open to question, we 
follow that division here for convenience. 

Microeconomics. Workers in microeconomics frequently 
assume that the objective of firms is to maximize profits^ 
and the objective of households is to maximize 
satisfaction. Given those assumptionsj analyses are made 
of how producer and consumei^ presumably will behave 
under specified sets of circumstances. Considerable work 
since the time of Marshall has been devoted to 
conjectures about equilibria. For example, the neoclassical 
economists held that m mare of a particular commodity 
was possessed, the smaller Use ''utility" yielded by gaining 
an additional unit of that commodity; they argued that 
an equilibrium for a consumer is achieved when the ratios 
of the marginal utUity to unit cost are equal for all the 
goods purchased. Many other possible equilibria (not 
neccMarily relying on marginai utility notions) also have 
been discussed , for flmis and for the whole system ^ with 
a key notion being that once an equilibrium is 
established, the situation tends to remain stable unless 
diiturbed from the outiide' 

The distance between the usual conjectures about 
equilibria and the obiervation of behavior is considerable. 
To illuitrate, after claiming that, the "rigorous foundation 
of the theory of general competitive equilibrium is one of 
the major achievementi of economic theory during the 
past fifteen years,'' Solow discusses several questions not 
answered by the ^"theory," and goes on to say; 

. .the theory of general economic equilibrium is 
far from complete. Indcedj only sketchy results are 
known, and active research is being carried on by a 
small but very talented pfoup of theoretical 
economists. Their object is not only to find more 
complete answers to the questions already mentioned, 
but also to extend the theory in still other ways. 
For example, it is of the greatest importance to 
extend the theory of general equilibrium to cover 
market structures otfier than perfect competi- 
tion* * , . Moreover, the theory is almoit entirely 
static; even when it allows fafmally for the passage 
of time, it does so by assimilating the multiperiod 
economy to the one-perioJ case. . . . The theory. . . 
tends to ignore such phenomena as the holding of 
quite different eK|iectations about th« future by 
uifferent households and firms, and the speculative 
activities to which those different expectations give 
rise.'' (Solow, op. cit., p, 33, p. 35,) 
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And llahn, who believes tliat the "tcelinically best 
work in the last twenty yeare" has been hi the study of 
equilibriu, alio gayg that the ''itudy of equilibria alone is 
ot no help in positive economic analyiisV and that '*to 
discuss and analy^.e how the economy works it nmy be 
necesmry to go and look.'' (Hahn, op, cit., pp. 11-12, p, 
1. Italics added.) 

Price theory is considered by sDme to be the major 
part of microeconomics, or synonymous with it, for many 
of the conjceturei about supply and demand start from 
ussumptions concerning the behavior of houicholds and 
firms* Something of the extensive nature of the work 
eoononiista have done on prices^ the complex character of 
the conjectures that have been madei and the type of 
conflicting conclusions arrived at, can be gained by a 
study of Arthur W. Marget's two-volume work. The 
Theory of Prices (New York, Prentice-Hall, 1938, 1942.) 

The foregoing should not be understood as denying 
that ""empiricar^ work is done in raicfoeconomics; 
howeverj the dominant tendency has been to begin with 
elaborate conjectures and then to test them *'empiricallyj" 
if such testing is done at alb 

Macroeconomics, According to James Tobin: 

"Macroeconomics concerns the determinants of 
the performance of entire economies' nations j 
groups of nationi, the whole world. The theoretical 
concepts and v^iaii^tical measures involved are 
generally econoniy^wide a^regates or averages, such 
us nationai income, totaJ employment^ or a national 
cost'Of-living index. The objective is to explain ups 
and downs of these magnitudes and their inter- 
relations^ < . . Macroeconomics is based on the faith 
that economies are suJjject to laws of motion which 
arc largely independent of their internal structure*" 
("MacroeconomicSj'^ in Ruggles, op. eih, p^ 44.) 

Altliough much of tlie work of the classieal economists, 
as well as of more recent inquirers^ was concerned with 
large-scale trends, what today is called ^'macroeconomics'" 
has developed during the last forty years or so. Keynes" 
Cemral Theory (1936) was probably the most influential 
single work in the development of explicit macro* 
economic modehbiiilding. Keynes wanted to develop a 
'theory" that would deal with the entire economic 
iyitem in tcrnii of a few large quantities, such as national 
income, stock and flow of moneyj consumptionf 
investment, savings and income, employment, wages, and 
general prices. Keynes rejected tlie widely -held view thnf 
voluntary unemployment was a temporaty disequilibrium; 
he saw such unemployment as a possible stable state of 
the system. He also rejected Say s Law, and argued that 
government intervention often could stimulate economic 
activity in periods of recession or depression^ 

Government intei^ention, probably because of the 
influence of Keynes, sometimes is taken as a key aspect 
of macroecononiic inquiry^ For example, in his recent 
textbook Willis Peterson says*. 

''Macroeconomics, . ,is concerned mainly with 
economie aggregates, or the economy as a whole. 
The two major problem areas of macfoecononiics 
are unemployment and inflation. . , . [These] arc 
problems that the individual has virtually no control 
over. Rather the cause and/or solutions to these 
problems lie in the realm of government action; 
action which affects the entire economy.'" (Prin^ 
ciphs of Economics i MicrO', Home wood, llichard D, 



Irwhi, 1971, p, L) 

However, some economists who work on the problems 
cjf inflating and the business cycle do not believe that 
government intervantion helps to solve the social 
difficulties involved » In general, the macro-micro dislinc* 
tion does not seem useful except as a rough indication of 
subject niatter areas, and many problemi in economics 
may require investigation in botli the macro and the 
micro areas. 

Much of the receni work done by economists, tiian, 
consists in the building of a variety of modeli. The 
prestige of such work is so great among professional 
economists that we have given much space in this Chapter 
to that topic. On the other hand, considerable work also 
has been done tliat has a much firmar basis in 
observation; e.g., the work of the National Bureau of 
Econoniic Research in gathering statistical data, measuring 
economic changes, and developing economic indicatori. 
Perhaps such scientific work will become even more 
prominent in the future; the two recent presidential 
addresses quoted earlier (Leontief's to the American 
Economic Association, and Hahn's to the Econometric 
Society) raise questions about the usefulness of "pure 
theory. ' 

5. CONTEMPORARY CONTROVERSY 

We have already discussed a number of controversies 
amon| economists, particularly those concerned with the 
procedures of inquiry. Baiic to many of the methodo^ 
logical controvereies is a disagreement about the stage of 
inquiry at which el,*! borate conjectures can be developed 
most usefully. The latter di.^agreement comes out clearly 
in TjalHng Koopmans' criticiirn of tiic work of Mitchell 
and Burns on business cycles^ 

Mitchell argued that although conjectures or hypotheses 
are used ^"continuously" to help ascertain which activities 
and relations among them are worth investigating, inquiry 
should begin with the observation of behavior in a 
problem situation, not with a "theory*" Existing 
'^theories," he said, often can be neither confirmed nor 
refuted by the available data^ and many of those 
^'theories" were developed by individuals who had **iadly 
incomplete" or "*badly distorted^' information about the 
relevant facts. (Artiiur F, Burns and Wesley C, Mitchell j 
Mmsaring Businms Cycles^ New York, National Bureau of 
Economic Research, 1946, pp. 8'10*) 

ICoopmani regarded such work as "^measurenienl 
without theory'" (the title of his long review of the 
Burns-Mitchell book in Review of Econofnics and 
Statistics^ '\ (tL 29, 1947). Koopmans argued in favor of 
combining "a priori knowledge or assumption with 
observationi"" and said: 

. .the approach of the National Bureau of 
Economic Research to the empirical study of 
business cycles, developed by Mitchell, Burns, and 
their ag^ociales, emphasizes the number and wide 
coverai^e of observations to the virtual exclusion of 
explicit a priori specification. . (Three Essays on 
the State of Economic Science^ New York, 
McGraw^Iill, 1957, p. 199.) 

According to Edmond Malinvaud^ 

. .Koopmans clearly thought that economic 
scienue had little need for extensive contributions to 
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the *Kep!er §tage' of Inquiry, in which empirical 
regularities are learched in tho hope that they will 
surest hypotheieg. According to him we are now in 
the "Newton stage' in which inference must be 
bas€d on rigorously jpecified models.'* ("The 
SciontJiRc Papeii of Tjallinj C. Koopmans: A 
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Review Article,"' Journal of Economic Literaturs, 
Vol X, 1972, p. 801.) 

Presumably those arguing for Newtonian procedures in 
ecoinonucs have not overlooked the obstacles to further 
physicaJ mquiry set up by Newtonian absolutism^ but 
Uiey tmy overlook the connection between such 
abiolutjsmi and the development of plausible models on 
the baali of insufficient evidence. 

Within the group of economists who favor "scientific*' 
procedures of inquiry, then, we find a marked disa|ree^ 
inent about the usefulnesi of a priori models.* Other 
econonilsti^ howevarj view economics primarily as an art^ 
rather than as a science. And some, relying on the 
''nomotheticMdiographic^' diitinction, argue that the 
objective of economic inquiry is not the development of 
warranted generalizations about behavior, but the develop- 
ment of ''knowledge'*' about particular historical iitua- 
tions* 

Sometimes several of those views are combined. Sidney 
Schoefflerj for example, says that **economics is not a 
nomothetic empirical science." Part of economics is 
deductive and belonp to mathematics and logic, part is 
jdiopaphic and deseribes particular historical facts, but 
"most important, by far* economics is an art.*' (f^e 
Failure of Ecanotnics^' A Di^nostic Study^ Cambridgei 
Harvard Univeriity Press, 1955, pp. 1S5-1S6.) 

There also has been considerable discuiiion concerning 
the "role of value judpients" in economici and the 
distinctioii between ' positive'' and ^'normative'' econom- 
ics. The earijer economists tended to differentiate sharply 
between positive economics (the deicription of "'what 
and normative economics ("what ought- to-be'') and 
maintaiiied that poiitive economics is **objectiva," *'neu- 
ttali" **disinterf jted^" etc. Many recent economists have 
adopted the s me view. Milton Friedman^ for example, 
says' 

'^Positive economics is in principle independent of 
any partl^yIa^ ethical position or normative judg- 
menta. . . . Its task is to provide a system of 
genarallMtions that can be used to make correct 
predlctloni about Uia consequences of any change 
in circumstancei. ... In shorty positive economics is, 
or can be, an *objective' science, in precisely the 
same sense as any of the physical sciences." (Essays 
in Positive Economics^ Chicago, University of 
Chicago Presij 1953^ p* 4.) 

Other economists argue that moral judgments are 
inescapable ^vm in descriptive economics. Joan Robinson, 
for example, says: 

"*But it is not possible to describe a syst/ini 
without moral judgments creeping In. For to look at 



*Mention gho may be made of Milton Frifdman's well-known 
view that aoniecturea may be "valid'' even if tjased on ^'unreal" 
a^umptions that run counter to well-eatabilshed findinp; '*tlie 
only relavant teat of the ualidity of a hypoUicsiB is compariMon of 
iy predletions with e^periance." (Ch. I of E^mys in Positive 
^onomici, Chicago, Umvai^ity of Chicago Pre^, J95iL Thn 
quotation ia from pp, 8^9.) 



a sysPni ff^^i the outside implies that it is riot the 
only jposijjbl^ iyitein; in describing it we cunipare it 
(openly or «i(ly) with other actual or imagined 
systerTii; Dir^orcnces imply choicuM, and choicui 
j'nply juilgnrtm We cannot escape from milking 
judgfrtcnii iifsd (he judgments thai we make arise 
from Ih^ ctHW preconceptions that have soaked 
into dur viev^of life and are somehow printud in 
our brains.^' {Economic Phihsophy, Chicago, 
Aldinei 1952^ Mi> 

Such ^ortirov^i^ici are complicated by confusioni and 
diiapeenneiits lo what words such as "moral," 
ethic^lj' ^*¥ii|(j€" designate* Also, without denying 
that oftefl \^liat aliuman believes to be factual is strongly 
mfluence^ by p^^cconceptions of which that person is un- 
aware, or o jiljr ^arlially^ awaret the successes of scientific 
inquiry ajmpjy gfrow that warranted assertions often can be 
developed tlijit ^liniinate or minimize tlie effects of * 
initial pr^cc^i^Qejrtions, Other procedurea of inquir) i^f. 
reinforce the iniW preconceptions, and the agreemeui: 
reached dirough llie use of those procedures niay signify 
little than A\ the preconceptions have been elabo- 
rated logicaljy, ^|For a detailed discuiiion of the range of 
eeonorhisti' ^iew^#on this topic, see T,W. Hutchison, Tosi^ 
tive- Emriortiios ^niPolicy Objectives, Camhridgej Harvard 
University Ptcaa, 39M.) 

In roceJit ^mf0 work in the field of economicij like that 
in most oth^rbel^ayiofal fields, has been criticized by mem- 
bers of the "nevvlgft" end other radicals. Estabh'ihment 
economic^ m to be preoccupied with trivial problems^ 
rather than Vvlth pfobleins such as the unequal diitribution 
of inconie, racisrt^i und militarism; to lend support to impe» 
nalism; ia Itm ^"fixation" on an ever-increasing Cross 
National Pro^uct^ f^th^r tfian to be concerned with crucial 
eeologicgl pf<]ble*|i§; etc. The Union for Radical Political 
Bcononiicft crgaf*U by graduate students and younger 
eeonomistii hm a ^khle memberships Some of the work by 
the radicaJ econortts reflects a Marxist orientation j while 
some is ana*g|ijg#le, Although a bitter attack has been 
rnourited botlton h importance of many typical problems 
ielected by ^con^nista for inquiry and on many of the 
typical conel iiiiQfanhey have reached^ the radical econo- 
rtiists tena to ad**pt tile same procedures of inquiry that 
their opfomm i*io. (For a sainpling of the radical lltera- 
ture, see Joli»iG, Ctirley^ "The State of Political Ewnom- 
ics/' in Papers a fl^^froceedingSi AmBrican Economic 
vim. V^l hXi r^Qj, 1971; ''Symposium: Economics of 
di^ New Left;* b^l^^L Bach, Stephen Hymer and Frank 
Eooievelt, PaiilS^eczyiand Assar Lindbeck, The Quarterly 
Journal cfEomormki, Vol. LXXVI, 1972; Angus Black, v4 
Radical^ Cafde r« Econamic Reaiity^ New York. Holt, 
Ririehart, Bni Tifnm% 1970; and Paul A. Baran and Paul 
m SweeEy* iVfonop^ Ca^HaU New York, Monthly Review 
Pfees,19tf6.) ^ " 

4 large nujiibe*' of other controversies could be men- 
tioned, rprtpsni ifm\ technical disagreements to diiagree' 
ment^ aboiJt fimd^'nenlal economic policy. Almost every 
shade of opiribn be found concerning the eKtent to 
which govern jiiontal intervention can improve economic 
pcrformandc, (he lelalive merits of central vs. individual 
planning, and rela^tcd matters. At one time, moat econo- 
miHts agteod tliflt r^iiximiim individual freedom would yield 
the greatest e^ofic?*iNt'velopment and the most efficient 
idlocation of rogoMes; more recently many of the most 
iiiflucntial econ^nibU have ai^ued that considerahlc 
governmental Tegul^taand control is necessary to achieve 
those ohj<jctiv^i;\^,iiijf of the more technical disagreements 
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among econoniigtii ieem to stem from differences of 
opinion about the offieacy of **free markets"; Hahn 
claims that the ''most intellectually asciUrig question of 
our subject remaini: is it true that the puriuit of private 
interest produces not chaos but coherence, and If bo, how 
is it done?" (Hahnj op, cii., p. 12.) 

Although sharply divei^ent opinions about social 
objactivei sometimes may be involved, many of the 
controvefsies just mentioned apparently are based 
primarily on disagreemunts about the probable conse^ 
quances of alternative courses of action. Disputes about 
probable consequencea may continue until modern 
procedures of inquiry are adopted; i.e*, until application 
of the procedurei associated with the Galilean revolution 
yields warranted assertions' 

6. TERMINOLOGICAL PROBLEMS 

A major obstacle to the development of economic 
inquiry is the lack of useful naming such as that found in 
the physical and physiological sciences, Basic terminology 
in econoniics often is applied inconsistently and inco- 
herently. The existing confused teminology is described 
in Chapter II of E.G. Harwood'i Useful Economics (Great 
Barrington, American Institute for Economic Research^ 
1970 edition). Although we believe that many of the 
suggestions about terminology in L,M. Fraser'g Economic 
Thought and Language (London, Adam and Charles 
Black, 194?) are far from meeting the requirements of 
scientific specification, his book illustratei in detail many 
of the ways in which economists have attempted to use 
key names and the resulting difficulties. 

Ill what follows, we have selected examples of some of 
the major types of semantic problems encountered in 
econoniies: 

(1) Often a single word is used confusingly to name 
diverse aspects or phases of a situation. ^'Money^'' for 
exaniplcj sometimes designates only the money com* 
modity (gold) and representative paper (such as the gold 
certificates formerly in circulation); sometimes currency 
plus demand deposits (checking accounts); sometimes 
saving deposits in addition to currency and demand 
deposits; and sometimes other thinp also. Assertions 
about **money " that are warranted for some of those uses 
are not warranted for othei^. (For a further discussion of 
such matters and the recommended use of ^-purchasing 
mediaj'' rather than ''money," to designate the total of 
hand-to-hand currency plus checking accounts immedi- 
ately available to the public^ see E*C, Harwood, Cause and 
Control of the Business Cycles 9th ed*, Great Barrington, 
American Institute for Economic Research, 1971 » pp. 
4-6,) 

(2) Economists sometimes use words in a special sense, 
at tlie same time relying on many of the usual 
connotations of those words in order to make their 
arjunient plausibk- For exampi'*', in discussing the work 
01 von Neumann and Morgans tern, Kenneth Arrow (a 
recent Nobel Laureate in Economics) says^ 

'*The point here, broadly speaking, is that, once a 
machinery for making social choices from individual 
tastes is established, individuals will find it profit- 
able, from a rational point of view, to misrepresent 
their tastes by their actions, ,Thm, in an 
electoral system based on plurality voting, it is 
notorious that an individual who really ft v org a 
minor party candidate will frequently vote for ih'^ 
leas undesirable of the major party r ndidates rather 
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than throw away his vote,' " (Sods/ Choice and 
Individml Values, 2nd €d,j New York, Wiley, 1963^ 
p, 7. Italics added.) 

Arrow goes on to say that the proliivmi is therefore to 
find rules for a game so that individuals -'will actually 
express their true tastes even when they are acting 
rationally*" 

To deicribe a situation in which a person votes for the 
least undesirable of the only candidates having a chance 
of get ting elected as a misrepmentation of a "true taste'' 
(wnatever that may be) seems a confusing use of 
language, unless one assumes that voting for a candidate 
somehow signifies approving that candidate above all 
othersp A common situation in life is desiring somethirw 
that is pregently unattainable; so to allocate onef 
resources in order to get the best that is attainable hardly 
is a misrepresentation of one's IdeaL 

(3) Attiniei economists mistakenly assume that soma^^ 
thinj exists in behavior correiponding to some part of the 
model used by the economist. Many uses of "'utility^' 
reflert such an assumption. For examples economic 
behavior often is construed as an attempt to maximisse 
something; for consumers, "utility" is postulated as that 
something. Maximization models are then developed in 
which numerical measures can be manipulated and 
solutions arrived at; certain of those measures are labeled 
as utilities and are assumed to co^espond to something 
found in observable behavior* But observation of behavior 
rarely revaala the purported utlHtiei, 

Other economists nave viewed utilities not as Bomethin| 
found in economic behavior^ but as "logical entities 
useful for achieving logical closure of a modeL Typically 
such conjectures are developed so far in advance of the 
relevant observations that Uiey are not useful. (For a brief 
history of the notion of aiiftty, see Jerome Rothenbaif , 
"Values and Value Theory in EeonomicSj" in Sherman 
Roy Krupp? ed.. The Structure of Economic SciencCi 
Englewood Cliffs, Prenticeflall, 19660 

(4) Many economists use the self-actional language long 
outmoded in scientific inquiry and emphasize me role of 
an Actor spurred on by internal forces. For example, 
Rothenberg ^ys* 

**Tha concept of utility here has heen a usetul 
buffer between the action of choice and the 
suppoied psychological ground of this action* By 
being able to speak of maximizing utility, the 
econoinist has not had to say that indivldualp try to 
maximize gratification, or satisfaction ^ or pleasure, 
or happiness, or virtue, etc., each one of which 
would seem to be making an empirical commitment 
in the field of psychology* Utility seems philosophy 
icaily neutral, while the others seem to assert 
something about the substantive quality of the 
ultimate inner goad— if indeed it is unitary." llbid,^ 
p. 227.) 

Although there may be some gain in refraining from 
discussions about the "substantive quality'' of the 
presumed goad, lo assume that there is an inner 
maximizing goad gv goads is hardly neutral; sel fractional 
rather than transactional procedures are implied. 

Economists who want to be **scientific" oft<*n argue 
for the use of special methods to handle ''inner .states," 
George Katona, for examplcj saysJ 

"Behavioral science derives from interest in and 
concern with factors that shape the behavior of 

9 
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people. . . » But human beiiip have Mrnages' of the 
future which influence their behavior and which, 
since they are endowed with language, they can 
communicate to others* Access to mdi inlerTenhig 
vanables as motives and eKpcctationb n-quires ih^- 
use of a methodology which differs Bomewhat fr- n 
that of other sciences.'' (Letter to the* Eu o 
BehQviorat Science, Vol l^^'rli \^'\) 

To sum up, the ternisiok^y used ly Qr<jv':.mi^-- in 
discussing both technical mallcr^i \vUhi^. ^h': field and 

feneral procedural matters often i inder^ communication, 
he American Institute for Ecoiion^lc Researt h has long 
been concerned about improving that situation. See 
''Toward More Precise Economic Naming^ (Research 
Reports, July 8, 1968) and the Economic Naming 
iections In subsequent issues* 

7. COMMENT AND EVALUATION 

Many histoncally influential economic corijectures were 
developed at a time when the measurements of change 
necessary for a thorough tesling of ihoie conjectures were 
not available. Instead of attempting to improve the 
observational basis from which conjectures could be made 
and restricting their conjectures to those that could be 
tested adequately, many of the early ecopomists applied 
methods that could be followed without such testing. The 
often quoted statement by John Stuart Mill illustrates the 
extent to which the quest for certainty was some limes 
pursued: ^'Happily, there is nothing in the laws of Value 
which remains for the prcient or any future writer to clear 
up; the theory of the subject is complete. . (Principles of 
Political Economy, Book III, Ch. 1, Sec. 1, 1948; quoted 
from Vol. I of the 1884 edition, New York, D, Appleton, 
pp. 536-537-) Although some later economists were less 
tnclined to make assertions as far-reaching as MiUs, they 
s.ften exhibited great confidance in the soundness of 
various economic conclusions that no longer can be 
considered warranted assertions. 

However unsound economic views may be* influential 
politicsii groups sometimes adopt Lhcm as "articles of 
laith.'' Fnf example, in his autobiography John R, 
Commons tells of his employmant by the Democratic party 
in 1900* The Democrats, influenced by the views of W.J. 
Bryan and others, were convinced that under the gold 
standard the quantity of goods would increase faster man 
the quantity of money, and prices therefore would fall 
Commons was hired to conBtrnct and putjlish a wetkly 
price index number. Unfortunately for the Democrats, the 
index number stopped falling in the middle of August and 
began to rise in September. Commons then was promptly 
discharged, although his contract had seven months to run. 
(John ft. Commons, Myself New York, Macmillan, 1934, 
p,66.) 

In the l93/)'s many economists maintained that the 
United States economy had reached the apogee of its 
powth; in the period just after World War II, many 
predicted an immediate depression; and In late 1969, some 
economists predicted without qualification that there 
wou?d be no recession In 1970; but all these assertions 
proved to be erroneous. Thlg is not to deny, of couree, that 
the predictions made by economists often are accurate; 
indeed, at a given moment reputable econornistH may make 
so many conflicting forecasts that one k almost cu^rtain to 
be correct. (To give one illui^tration, In December of 1969 
Milton Friedman m\t\ that a reccsgion on the urder of that 
in 1960 'seenis to be in the vaM' (lyr \97(h Haymond J. 
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Saulnier said there was a 50-50 chance of a recesHion; and 
Pien-e A, Rinfrct said that '*There ain't gorma be no 
recussion in 1970, period." [New York Times, Issues of 
Dt^- 10 and Dec, 17, 1969.]) 

The following seems a fair statement about many 
^ jonomists: Their prcftrred conjectures or ■'models'' 
.>J?f*ther verbal, mathematical, econometric, computer, 
game theory, etc,) seem so plausible thai they believe 
economic behavior must be describablc at ieast 
approximately by their conjectures, and many predictions 
and policy recommendallons are made in good faith on the 
basis of the conjectures. When events prove tliat the 
predictions or re^jommcndatlons are mistaken, 
modifications may ba made in the conjectures but 
confidence in the usefulness of extensive conjectures or 
hypoHieaes (sometimes called 'Hheory*') is retained, (For a 
nontechnical account of bolh the erroneous predictions 
often made and the continuing trust exhibited in the 
usefulness of the procudures of inquiry underlying the 
'predictions, see *'Bad Year for Econometrics," Ihisiness 
Veek, Dec. 20, 1969.) 

We suggest that the difficulty is fundamental and consists 
in the development of conjectures far in advance of the 
relevant observations and measurements. We recognize diat 
frequently the problemg of men-in-society are so critical 
that the temptation to arrive at ''solutions'' before the 
relevant facts are available is almost overwhelming. 
However, tliere Is no dearth of Instances in which presumed 
''short cuts" to useful warranted assertions have worsened 
the onginBl Bitmtion, and the time spent on mistaken 
'short cuts^" cannot be used for inquiry tliat eventually 
may solve the problems adequately. 
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1. WORKING DESCRIPTION OF THE FIELD 

TT ISTORJANS inquire into what happened in the 
rm P^st, with emphdiis on developmental changes, the 
saquence of significant evented the circumstancea 
from which the events developedj and the connections 
among those events. Hiitorians make coniiderable use of 
the flndingi and methods of inquiry of many other fields^ 
including polidcal sciencej economics, psychology^ 
sociology i aemography, anthropology* archaeology * and 
geography. 

2. OTHER DESCRIPTIONS OF THE FIELD 

"History" has been us^d to name many things, the 
most pertinent of which for our purposes arei (a) a tale 
or stoi7; (b) a record of preaumea iignificant happenings 
about a peFSon^ institution, or problem (as in case 
histories); (c) a syileinaiic account of sequences of 
presumed significant events together with an account of 
what are believed to be the causesfif those events; (d) the 
eventi theniielves, as diffarentiated from attempted 
descriptions of those events; (e) reifications of the total 
past of eveiy thing, or of bow^b portion of the past, as 
when History is said to damand or to produce somethings 

The descriptions of the field of history found in the 
literature vary widely. Some repreientative descriptlQns 
follow. 

Sometimes history is viewed as a group recollection of 
significant events, GJ. Renier, for example, regards 
history as figuratively "'the memory of soaietieg^ As 
custoaian of social memory, the historian helps to answer 
'*iociety"s urgent demand for specific pointe of compari- 
son taken from past experience*" (History : Its Purpose 
and Method^ London, George Allen 6l Unwin, 1930^ pp. 
22-24) And Carl Becker says^ ^History Is the memory 
of things said and done.' This is a definition that reduces 
hbtory to its lowest terms, and yet includes everything 
that ii essential to understanding what it really is^ 
(Everyman His Own Historian, New York, Appleton- 
CentuiyCrofti, 1935, p. 235.) 

Often hiatorians believe that the main distinctive 
feature of histonc^il inquiry is a focus on particular or 
individual eventa. Geoffrey Elton, for example, says: 
"History is concerned with all those human sayings, 
thoughts, deeds, and iufferings which occurred in the pait 
and have left preaent deposit; and it deals with them from 
the point of view of happenings change, and the 

B articular" {The Practice oj History^ Sydney, Sydney 
jniversity Press, 1967, p, 12.) Frequently this emphaiis 
on the particular is taken as a basic distinction between 
historical inquiry and Ecienlific inquiry (see Section on 
Contemporary Controyeriy). The pliilosopher Morris R, 
Cohen says: 

"Now histoty is concerned with establishing 
specific events that occurred at a definite time and 
place, wheruas the facts or laws which general 



science seeks to establish deal with 
rejpea table elements and asser^ that whenever and 
wherever A then B, * , . Tm dif^'^nce, then* 
between history and general s^^ u ai this respect 
is unmistakable," (THg Meaning o/ Hurnan History^ 
LaSalle, Open Court, 1947, pp, 36^37.) 

Cohen continues^ 

''What is distinctive, then, about human historyj 
is not its material, which is identical with the 
material of the social sciences, nor the critical 
apparatus that is utilized to search out this material 
and consists primarily of hypotheses bon^owed fiom 
the sciences- What is distinctive k rather the fovtyg 
or perspective which makes description or undt^r- 
standing of individual happenings in time and plaue 
central. (Ibid., pp. 404L) 

Many historians emphasiEe the development of "ex- 
planations'' of the ordering of events. The 1954 Report 
of the Committee on Historiography of the Social Science 
Reaeareh Council says; 

. .an esaentiai problem of history is the 
description and explanation of human activity 
througli time. , , . [A] chief task of the historian is 
to ascertain what has happened, to identify events 
in sequence, to analyze interrelations among those 
events, and to discover how and why they occurred 
in a given order*" (The Social Sciences in HUtorical 
Study, Bulletin No. 64, New York, Social Science 
Research Council, 1954, p* 106.) 

Some historians believe the past should be studied for 
its own sake, while o there believe that historical inquiry is 
important for the illumination it can provide about 
contemporary or future evpnts. According to the 1946 
Report of the Committee on Historiography: 

*"The historian* . .aims to compose accurata 
accounts and analyies of ielected portions of the 
past. From these accounts and analyses, or from the 
original sources themselves, he endeavor to reach 
generalizations that appear to be valid. On the basis 
of his knowledje he also seeks to provide credible 
explanations of the development of contemporary 
events, thoughts, manners, and institutions. (Theory 
and Practice in Historical Study^ Bulletin No. 54, 
New York, Social Science Research CounoiL 1946. 
p. 134) 

And Curtis P. Nettels says: 



*Thlg chapter, ai it appeared in the flrsi edition, was critically 
reviewed ty Richard T, Vann* who made many su^estion^ for 
iniprovenivny. His offorti arc appreciaied; however, he Hhould not 
be understood a§ cndorilng the point of view of tlie authon. 



'"History is man's guide to action in ?he present 
and future. And siicH action is certain to be most 
constructive when it is informed by an understand- 
ing fjf the problems and conditions which, having 
emerged slowly from the past, mold and limit the 
activities of today and tomorrow « Those who know 
the circumstancos of their country's development 
and who undfiratnnd the elumenlH of its civilization 
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will be iho onm Im'sI qiialifitid lo inrol pn'^^cnt 
imu'A with dt'clsitHi, iiitnlligriUMs md eronoiny (if 
of furl, {77if? lioots of Anivrkan Civilizatiotu Nt*w 
York, ApplnUjii'tlt'nlury-drtjfl^^, p, xi,) 

Wliui isi often viiWcd "uiiiver^ar' or 'V[JiMii|alivi*'' 
hiistury is an aUmnpt lo discover gen(»ral palliTnK or lawn 
applicable to the hislory of Iiiiman H<M:'iety as a wliole. 
Artiold Toynbee is the most !u>tab|e receiiL representative 
of that point n( view. He atlernpted to deserihe the* entire 
e()un4e of human history by dlHtinguishing 21 different 
civilizations and eonsideririg their efforts to re^porid 
effectivc^ly to cfiullenges Hiernmiiig from their social or 
natural enviromneni, (.4 Study of History, 
Oxford University Press, II vok, 19341^59,) IVIuhI 
contemporary professional hisiorians view universal his= 
tory with great dinfavon allhou«^li (reoffrey Uarraclougb 
has strongly criticized his colleagues for not giving more 
attention to what history as a whole is all al)out: ''The 
failure of the historian to provide an interpretation of 
history, to say what It is all about, is another example of 
the notorious trahison de^i clerc^s^ of the refusal of the 
specialist to liv ^ up to his work (History in a Changing 
iPorld, Oxford, Blackwell, 1955, p, 222.) ^ 

3. METHODS AND TYPES OF INQUIRY 

Historians have often used both some of the methods 
characteristie of writers in the field of literature and some 
of the methods and viewpoints of behavioral scientists. 
For a eonsiderable period of time there have been those 
who urge completely scientific procedures of inquiry Into 
historical subject matters; within that group, however, the 
label '"seience" has been used in many different ways. In 
this Section some of the major ways in which historieal 
subject matter has been investigated are described. Sorne 
of those ways an^ fundamentally nonscientifiCj while 
otiiers are eompatihie with modern scientific proeedures 
of inquiry even though those prof edures may not he 
widely used. 

Narrntivii Emphases 

Narrative elements are found in all histories, but in the 
following kinds of historical intjuiry the narrative 
approach is paramount. 

(I) History as Imaginative Re-enactniPni. Many histori- 
ans have as their chief aim the reconstruction of a past 
sequence of events tlirough an em path ic understanding of 
the thoughts and motives of the historical persons 
involved. According to John Higham: 

''No amount of scientific analysis or synthesis can 
take the plaee of that crucial act of human empathy 
by which the hislorian identifies himself with 
another time and plaee, re-enaeting the thoughts 
and reliving tin- experience of peopTe remot»i from 
himself. Thus he tries to catch the distinctive 
resonance of a person, a situation, and an age, as it 
maiiifesls itself amid the other phenoFnena among 
which it arises and into which it passes," (John 
fligham, with Leonard Krieger and Felix Gilbert, 
History, Humanistic Scholarship in America Scries, 
Englewood Clifis, Prenticedlall, 1965, p, 143.) 

Thii type of historian attempts to make his deseriplion 
of the motivcB of historical agents plausible lo modern 
readere and to give them, the "feel" of what it was like to 



live ihrougli hucIi evenis. Hueh hislt)rians Hrhr for ^ 
^^hrrwd and Hymputhetie delinealisiii nf charaeler; thry 
tend lo de^erilie political or djplonuilie eris<'H; and iiieir 
work sometini«-s cxhibitH the drurnutie tension typieal of a 
rKiVcL (See (iarreti Mailirigly, Tha Armada, Npw York, 
iloughtoii Mirnin, MjoO; Doin David Knowles, Thv 
tiistorian and Charavtvr, (Jandiridge, Cambridge UnlverHilv 
IW, 1955.) ^ 
(li) lUography. Historians sornetimes approach the 
hinlory of a period through writing the story of the life 
o( ^tune great or representative man. The (editor of a 
series of historieal works based on this principie says: 

"1 am convinced thai the mosl congenial, as well 
as the most concrete and practical, approach to 
history is the biographical, through the lives of ihe 
great men whosr^ actions have been so much part of 
history, and whose careers in turn have been so 
moulded and formed by events. The key idea of 
this scries. . .is the intention by way of a biography 
of a great man to open up a significant historical 
iheme: for example, Cromwell and the Puritan 
Hevolun^Mf ^r Lenin and the Russian Revolution." 
(A.L, Ri) 77ze Vsq nf History, London, Hodder 
and Stuii iuu, 1946, p. vi.) 

(3) Prosopography. This is the technique of investi- 
gating political histoiy by means of multiple biogLuphies 
of many important and less important political figures. It 
was applied lo Roman history by Sir Ronald Symc and to 
the history of eighteenth-century England ^ - Sir Lewis 
Namier. In Namicr's The Structure of ns at the 
Accession of George III (2 vols,, Lond Macmillan, 
1929), biographical sketches of the members of mid- 
eight ecnth-e en tury parliaments were used to show the 
importance of family ties or "connections"' and the 
unimportance of the tradUional party affiliations of Whig 
and Tory in the parliamentary^ groupings of that time. 
Ihe technique of multiple biography has subsequently 
been applied to the members of religidus grci^i/s and to 
the parliamentary history of other periods, (See also 
Lawrence Stone, *'Prosopography,'' Daedalus, Winter, 
197L) 

(4) Psychohistory. William Langer, in his 1957 
sidential address to the American Historieal Assoeia- 

*n, urged historians to enrich their narratives by using 
llie findings and? where possible, the techniques of depth 
psyehology, (*'The Next Assignment," /I mcfican Historical 
Review, VoL 63, 1958,) The leading exponent of such an 
approach is the psychoanalyst Erik H, Erikson, but 
increasing numbers of historians have taken training in 
psychology or psychoanalysis and have begim to publish 
psychoanalytically oriented biographies. Erikson's books 
Young Man Luther: A Study in Psychoanalym and 
History (New York, Norton, 1958) and Gandhi's Truth 
(New York, Norton, 1969) are among the most influentml 
in this area. Other works, by historians, are those oi' 
William B. Willcox, Portrait of a General} Sir Henry 
Clinton in the IVar of Independence (New York, Knopf, 
1964) and Rudolf Binion, Frau Lo ^ Nietzsche's Wayward 
Disciple (Princeton, Princeton Un , sity Press, 1968). For 
a brief recent psychoanalytic stuay, see Otto Pnanzes 
"Toward a Psychoanalytie Interpretation of Bismarck" 
(American Historical Review, Vol. 77, 1972), 

Psychohistory need not be limited to biography: 
Langer s original address emphasised mass responses to 
catastrophes such as the Black Death of the fourteenth 
century. (For fiirther examples, sec Johann Huiziuga, 
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Uaning of the Middle A^tis, New York, Doubleday, 195 1 
and Robert Jay LiUuii, Dmth in Lifiu The SarvivarH o 
lliroshim(u New Yurk, Handoin lIouHt^ I960,) 

EmphnseH an PhyHiml and Eiumomic Infliivnvv^ 



(1) iMarministie ViewH of History. luflunnced by 
niniUcenih'(:i'!itury philosofdutud maltTialiHrn* Flenry 
Tlioiim^ Hu It' argued that all historieal development was 
ullimatt'ly df iermined by climate and other geograpbieal 
infliienees, (History of Civilisation in England, 2 vob., 
London, J,W^ Parker, 1B57-6L) A similar position was 
taken by Kllswortb Hniitiiigton, in >vork.^ sueh as 
Maijuprings of Civilization (New York, Wiley, 1945). 

Others bavc maintained that technological innovation h 
the only or the decisive determinant of historical change. 
That viewpoint i.^ of considerabie antiquity; it was a 
commonplace of the late Reiiaissance that the inventions 
of printing and gunpowder had dceisiv^Jy changed 
European society (although both had been known Tor 
eenturies in Cbiria without having had similar effects). 
The stirrup and the windmill hgye also been described as 
technological changes having great impact on society (see 
Lynn T, White, Jr,, Medieval Technoiogy and Social 
Change, Oxford, Oxford University Press, 1962), 

Some historians have maintained that imniediate 
economic interests are either preeminent or strongly 
influential in determining historically important decisions, 
Charles Beard emphasized the role of the financial 
interests of those who drew up the U.S, Constitution, 
particularly tlieir holdings in government securities, on the 
form that document took. (An Economic Interpretation 
of the Constitution of the United States^ New York, 
Macmillan, 1913,) However, he later warned against 
'^oversimplified economic inteipretations" that view 
economic interests as if '*thcy are always and everywhere 
independent 'causes' of political actions and institutions.'' 
(The Economic Basis of Politics, 3rd rev. ed., New York, 
Knopf, 1945.) 

The Marxist account of ''historical materialism 
although emphasizing economic factors^ is not a simp 
economic determinism, Marxists argue that the econom 
base of a society is the primary, but not the only, 
determinant of social change The economic base consists 
of the "forces of production" (the raw materials and 
natural resources available to a society and its tools and 
technology) and the 'Velationships of production'' (the 
social and economic structure in which goods are owned 
and exchanged). The forces of production may bt^ similar 
in industriaTized economies, but the relations of produc- 
tion may be markedly different in socialist and capitalist 
economies. The econenric base primarily determines the 
configuration of a society's '^superstructure" (its laws, 
political institutions, art, religion, philosophy, and 
science), but the ^^tiperstructure may also influence the 
base. 

(2) Reliance on Econonictria and Demographic 
Methods. Although economic history is an old field, 
recently econometric analysis has been applied to 
historical materials. The field is sometimes called 
"cliomctrics," For example, Alfred H. Conrad and 
John R, Meyer a Hemp ted to discover fhe rate of 
return on invastmi ru in Negro slaves, and on tlie basis 
of their findirigs conehided tlmt slavt^ry in the 
antebellum Soutli was not unprofitable, as claimed by 
most previous historians. (**The Economics of Slavery 
in the Ante-Bcllum Souih,^ Jour n^il of Political Economy^ 
Vol, 66, 1958,) Another influential work in "retro- 
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Hpectivc ecofinmetrics" is Robert W. Rail 
roads and American Economic Growth.^ Emtys in Econo^ 
metric History (Baltimore, Johns lIopkinH Universily Press, 
1964). After calculating the eosls of alternative Ibrnis of 
transport and storage, logel reached the conclusion that if 
railroads had noL been invented, the gross national product 
of the United Slates in 1890 would have been almcjst as 
high as the ffgure actually attained. (See ahn Ua! L. 
Andreano, ed,, TVie New Ecanomic /fclory, New York, 
1970,^ and Thunias C. Cochran, "Eeonomie History, Old 
and New,'' American Historical Review, Vol LXXfV, 
1969,) 

Another quanlitalive approach is that of historical 
demography. Becau^i' there were local cnnsii^es and systems 
ol registrations of baptisms, marriages, and burials in 
Europe as early as the sixteenth century (and far earlier in 
China), the history of some populations can be studied for 
periods before the beginnings of regular national censuses in 
the eiglueenth century. Demograpinc methods provide a 
quarititative way of measuring aspecls of the "welfare" of 
past societies (through mortality figures and life expectan- 
cies) and for noting changes in moral sanrtions (rates of 
bastardy and pre nuptial pregnancy and the spread of fami- 
ly Hmitation); they can also help to provide basic back- 
ground materials for a general social history in which the 
reiationships of wages, prices^ housing, and occupational 
distribution can be described. French historians have been 
rpecially active in this field; not^ibly Pierre Goubert 
{Beauvais et le Beauvauis de 1600 h 1730, Paris 
S.E.V.P.E,N., 1960) and I nmanuel Le Roy Ladurie (Les 
paysans de Languedoc, Piiris, S,E.V,P.E,N., 1966). Intro- 
ductions to this field in English are the Daedalus issue en- 
titled '/Historical Population Studies" (Sprin^r, 1968), and 
E.A. Wrigley, Population and History (Londt Weidenfeld 
and Nicolson, 1969). 

For a general consideration of quantitative methods, see 
William O. Aydelotte, Allan Bogue, and Iloberl VV. Fogel, 
eds,, The Dimemions of QaantitaHve Research in History 
(Princeton^ Princeton University P. 1972). 



Universal Proca* 



ones 



tvlost claims to reveal ""the 
whole" emphasize history as a 



iCanui^ of history as a 
universal procr tending 
toward some goal. This may be the Last Jud^: ^ .nt and 
final triumph of righteousness, as in Christian tf'eological 
histories, or the acluevement of some Utopia on earth, m 
envisioned by such enthuiiastic advocates of the idea of 
progress as Condorcet, Many of the '■scientific'' historians 
of the late nineteenth and early twentieth centuries wrote 
their monographs in the belief that history as a whole was 
the story of the steady progress of humanity toward 
higher living standards or the establishment of representa- 
tive government and individual freedom. (See, fo.* 
example, Herbert Butterfield s account of such views in 
The Whig Interpretation of History, London, Bell and 
Sons, 193L) 

A different notion of progress may be found in the 
writings of Hegel and his followers. For Hegel, the entire 
historical process was the progressive self-realization of 
Spirit, which could only come to self-knowledge through 
action. Among the Left Hegelians, Karl Marx attempted 
to eliminate all traces of that kind of Idealism from his 
account of history, but he retained the notion of 
cataclysmic discontinuities between epoch (brought 
about by revolutions rather than by HegePs ^Svorld-his- 
torical individuals") and saw historical processes as 
inevitably producing the triumph of the proletariat, the 
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eliminiition of pi>altt properlyj aiul ihe cessalion of class 
warfan?. 

Although tnosl "HirivtTsal process'' hbtorical accoiiiitH 
are teh-ological, ihi < - ed nor bo. One example is 
RiishlonCoulhomV v. r»rk, Tho Origin of Civilised Soviptm 
(Prine«loii, Pritscetun U/iiversity Vrem, 1959). TuynbeeH 
work also may be mentionecL 

4. RESULTS ACHIEVED 

Our diHrnssiori of reHults achieved in historical inquiry 
overlapH tfie dirscussion of current controversies in the 
next Section. Many hiHtorical accounts achieve a high 
level of Hlerary merit, and the imaginative reconstructions 
of past events often seem to have a striking plausibility 
for many reader . For purposes of this book, the 
importani question is the extent to which historical 
inquiry yielos warranted assertions. 

Some historians have taken a skepticai attitude toward 
the possibility and even the desiraLulity of developing 
n urate descriptions of past events. Carl Becker, for 
e%r '.^'vlp regards historioal reconstructions as social myths 
i} \i pmportant guides to action. He says; 

*The history that does work in the worlds the 
history that influences the course of history, is 
living history, that pattern of remembered events, 
whether true or false, that enlarges and enriches the 
collective specious present. , . . Every generation, our 
own incluaed. . .must inevitably play on the dead 
whatever tricks it finds necessary for its own peace 
of mieid. The appropriate trick for any age is not a 
rAalieious invention designed to take anyone in, but 
an unconscio IS and necessary effort on the part of 
%iH'U^ty' to understand what it is doing in the light 
of what it has done and what it hopCL to do- We, 
historiaiiB by profession, share in this necessary 
effort. . . . Our proper function is not to repeat the 
past, but to make use of it, to correct and 
rationalize for cqmmon use Mr. Eve'^man s mytho^ 
logical adaptation uf what actu ■ happened."' 
(Becker, op. ciL, p. 235, pp. 25245J.) 

0 there have argued that historians do arrive at accurate 
descriptions of wnat happened. Jae! Hexter, for example, 

says: 

"Truth about history is not only attainable but is 
regularly attained. It is true, fur exaniple, that at 
Waterloo on 18 June 181.5 Naiu»k >n I and his army 
were decisively defeated by r coalition army 
commanded by the Dukt- of Wrih jgton. This is true 
in the simple sense that it is m accurate description 
of something that happened in the past, and the 
accurate description of things that happened in the 
past is one of the ends of history writing." 
iReappraLmU in History^ Evanston, Northwestern 
University Press, 1961, p, 189.) 

Accurate descriptions of the type mentioned by Hexter 
do seem to be '^regularly attained"" b) historians. The 
difficulties and controversies arise when more general 
interpretations are involved about the developmental 
sequerces leading to some complex event, various 
inteipretations are assessed differently by different 
historians, and sometimes later interrelations, pre- 
sumably based on the cumulative weight of the evidence, 
are viewed m infe^^ior to earlier interpretations. Page 



8infth, for example, disparages recent inlfirpretatbns of 
liv» American Revolution; 

'*[T]he best interpretation of the causes of the 
liiwolution was made in the dee^'^o following the 
treaty of peaco in 1783 and. thereafter, as we 
moved further in iimi^ fmm the dramatic events of 
the Revolution aiul brought to bear on the problem 
all the vast resources of modern scholarship, we 
moved further and further from the ^futh about our 
Revolutionary beginnings.'^ (The JihtDdan and 
HistorY^ New York, Vintage Books, f^A^^dom House. 
1960, pp. 165 166.) 

And Howard K. Beale has argued that despite all the 
benefits of hindsight, historians working on the Americaij 
Civil War have not developed any ""explanations'" that 
were not **compreheiided and staled before the war 
occurred-'" (1946 Report of the Committee on Historiog- 
raphy, p. 88.) 

Some progress apparently often is made in termi. of 
rejecting untenable conjectures or hypotheses. To ilJus- 
trate, after a eonsideration of the historical accounts 
the nineteenth-century Prussian itatesman. Baron von 
Steirtj Klaus Epstein says' ^No serious scholar believes 
today that Stein had an unproblematicil personality (as 
asserted Pertz), or that he drew his main inspiration 
from the ideas of 1789" (as averted by Lehmann))Or that 
all was well with Prussia in 1806 (as assarted by Meier)." 
("Stein in German Hisioriography," History and TTieory* 
Vol 5, 1966, p. 274.) 

Such discussions are practically ^crtain to lead to 
continual disagreement and controversy as long as 
historians have so many different aims; tlie criteria for the 
aceeptance of interpretations varies from what is regarded 
as intrinsically plausible to those associated witli the 
development of warranted assertiong as discussed in 
Chaptef I. Giving up the quest for absolute truth need 
not rrRiiIt in complete skepticism, although sometim^^^s 
historians write as if those were the only alternatives. 

The difficulties just discussed are compounded because 
historical descriptione typically rely up( n generalizations 
from other fields. Sometimes those generaliMtions are so 
w^^ll supported by the evidence that they lead to 
warranteu assertions, as in the use of X»ray photography 
and carbon^ 14 analysis in the verifleation of documents. 
Other physical science techniques and findings also can be 
useful to historians- For example, the extent and 
distribution of cereals cultivation, even of a millennium 
ago, can Le traced by means of the chemical analysis of 
pollen preserved in peat bogs. Even the pliysieal 
appearance of Iron Age men is revealed in the 
preservation of their bodies in peat. (See P.V. Glob, The 
Bog Peopiei I^on-Age Man Preserved^ translated by R.L. 
Bruce^Mitford, London, Faber, 1969.) 

Much progress has been made in the analysis of written 
documents, which now involves not only philological 
techniques but physical science techniques. The exposure 
of tlie forged ^"Donations of Constantine'' by Lorenio 
Valla in the fifteenth century, based on anactironisms and 
inconsistencies In the document, was one of the early 
impressive aehievementa using philological techniques, and 
was followed by much work afong similar lines* In general 
it seems safe to say that numerous useful results have 
been achieved by historians in the authentication and 
dating of documents. 

However, the generalizations used by historians from 
some other fields may be far more dubious, as in the 
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relianct! on psychoanalytic or other jscieiUifically unvtjri- 
fi,^d flpi'culations, Rohert Fogel, for example, says Uiat: 
"The models of theoretical cconoinicH roprrsont a 
library = vi!n' much like the library of eompiUiiig roulinen 
at atdi IBlVl installatioii -which can he tlraw^i on iii an 
analyHia of a wide range c»f higtoriraS prohlciuH/' (Fogf^l, 
op. -/f,, p. 246,) But iiiasmuch as inaiiy economic inodelH 
have poven not to yield iiBoful prcdietionR, their ii^e in 
hiHiorixia! inquiry cati be seriously nilHleading, 

in gfneral, thcn^ we cun say that historians typieally 
make \im of generalizations in their attenipia to ascertain 
what hapf ened in the past The results can range fro 
the f^ci**Fi»^<ic to the highly speculative, depeiiding upoi 
the <|en.'n!i«ations used and the objective of the liistorian 

5* CONTEMPORARY CONTROVERSY 

For some lin e there has been considerable discussion 
among historif.as, philosophers, and behavioral scientists 
about methods of historical inquiry, with emphasis on 
such questions as the extent to which historical inquiry 
Can be sciei dfix: and whether or net it is desirable lor 
historians to b^' scientific. Many historians arc not as 
concerned with methodological questions as are workers 
in othe' behavioral science areas. Higham exprcHses the 
views of some historians when he says: 

''Connections Datween theory and practice in 
historical work are u^^^ily circuitous and indistinct. 
The fliMd. unsyitemalic character ' the historian's 
enterprise r«irely permits him lo ga directly from a 
general fiwory to a particular proo^. He is even 
likely be a bit unclear bU^uI what ^Is 

histonographical assumptij>ns ai" . . iV & ^^iste 
for Uiroretical niceties^ a stron * : f^^ .lorit) and 
precv iofi in basic assumption. ^ ^ . . jli^ vrove a 
handicap in dealing effectiveiy * r;!; iiistorir ii data. 
To move freely through the compIeK web of human 
experiencaj historians need to employ simultane- 
ously a multitude of causal hypotheses. Accord- 
ingly, a good historian is not '^.kely to operate 
consistently within a single theoredeal framework; 
any or.^ perspective reg^ricts his range of vision* 
Like htciature, history cr n gain richness from the 
inlerpenetration of conflicting ideas, from the 
tensions of a divided allegiance, ' (Higham^ op* ciL^ 
p. 147,) 

The 1946 Rppurt of the Committee on rHstoriography 
describe a situation that still seems characteristic of the 
field of history^ 

"The profession, even in its outstanding leaden, 
can haraly be said even as yet to have achieved 
complete clarity as to its methodolojical principles. 
And lai^e numbers, who peatly admire in otlieii 
the fruits of the practice of a functional history, 
and perhaps ably carry it on themselveii nevarthe- 
less in their own theory of histoiy retain many 
elements from the asiumptions of earlier days. But 
in this lag the historical profession is scarcely 
unique. It is notorious that most nitural scientists 
are apt to be none too clear when they try to 
analyze all that is implied in the very methods they 
themselves may be so brilliantly exemplifying* In 
stating their methods, they are very likely to fall 
back on wh^r they early learned their methods 
should be, ubiivious of how they the/nselves have 



improved on what they were taught," (p, 51.) 



Possibly it is for such reasons that |:ihilosophr.s rather 
than historians have IVcquentl^ formulated man^ of the 
posilionH involved in controversies about historical 
infjuiry. Much of the diseussion concerns the issue of 
whether history is a lield unlike all others (sui genem), is 
a part of behavioral scifmce, or is a literary endeavor. 
Arthur Dan to argned that historical inquiry is not, could 
not, and should not be Bcienlific, and tliat is a special 
and irreducible activity of the human npirit, with a 
function and justification of its own/' ("On ExplanationH 
in llhlory, Philowphy of Saiance, Vol. 23, 1956, p, 15,) 

llohi rt Stover, in a liook that he hoped would put an 
eruJ to the ^'sterile controversy'' hetween those wliu 
regard history as a science and tliose who see it ^is a 
discipline sui f^eneris, armies against opting for either 
alternativu exehisively. In liis view, historical thinking can 
be carried on both from a natural scieiice (deterministic) 
viewpoint and from a personally and socially ^*caring'' 
viewpoint. The first aims at intelligibility and the second 
at living and acting in the world. Both are found together; 
they arB not mutually exclusive. (The Natun^ of flistorical 
Thinking, Chapel Hill, Univi rsity of North Carolina Press, 
1967,) 

Along somewhat similar lines, Patrick Gardiner says: 

"At one extreme lies the view that history is a 
branch of knowledge which is sui generis; at the 
other j there is the claim that it is, in some sense, a 
department of science or, at any rate, that it is 
capable of being transformed into such a depart* 
ment, . . , I shall suggest that there is truth in both 
the contending doctrines.'' (The Nature of Historical 
Exphnation^ Oxford, Clarendon Press, 1952, p, 32.) 

Both the issues just mentioned and o there are related 
to disagr^ ^ent^ concerning the relation of the unique, 
the particular, and the individual to generalizations in 
hisiurical mquiry. Although some historians have m-^^in- 
tained that Historians investigate the unique* whereas the 
sciences ^re concerned with what is uniform In recurrent 
events, others have rejected that viewpoint. Edward H. 
Can% for example, says: ''The historian is not really 
interested in the unique, but in whpt is *:^nerai in the 
unique." (What Is History^, New York, K ■ >pf, 1962, p. 
83.) And Geoffrey Elton argues that no one can *'dea3 in 
unique fact, bicauie facts and events require reference to 
common experience"; he insists, however, that historians 
focus on "individuai ind particular" facts and events that 
are "treated as peculiar to themselves." (Elton, op. cif,, p. 

^Iton also rebukes philoBophera for ^'hindering the 
practice of history" and rejects the notion that history is 
one of the "so-called social sciences.'' He regards as an 
advantage that on his view there can be no experimental 
verification of historical conjectures. Scientists manipulate 
their subject matters and can only study '^specifically 
prepared artificial derivatives from whiit naturally occurs, 
whereas historians inquire into "a dead reality independ- 
ent of the enquiry.' This seems to overiook not only 
physical "manipulations" of historical subject matter (e,g,j 
carbon-14 dating), but algo the transactional relations of 
any inquirer and his subject matter. 

Much debate has occurred in relation to Carl G. 
Hem pel's view that historical explanation requires general 
laws. ("The Function of General Laws in Historv,'' 
Journal of Philosophy, Voh 39, 1942*) Hempel rejected 
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4HhI tliOK*! ihnt yii'lrl 



knowli'dge nl uniqiii* or iiiflivitliial < \«'tilH, He In'Mt vrn llial 
un t'X|j|analit>ri of un rvriil nH[uin*H a of cmi^id 
conditions and at huisl imv ''mMViTHal hy|»otl!t*HU,'' ancl 
llial I'xjdnnation in all lh<» rininriral HrirruM'H lias tin* mmv 
amv.ra] form, JuhI uh duv^ tlu^ nalund Ht-ionlisl, ihr 
lii^torian; 

. Jiiinfi at showing thai ihi' *'yv\ in qnc'slioii 
wats n(it 'a maltrr of i-liancti/ but wan lo hi- 
expiMjlrd in vhnv of certain aritecedcnt or sinui|latu'= 
om ot)nditjonb. The cxpcetation rcferrud to is not 
pr. ' hecy or divirintioti, hut rationai scierillfji* 
aiuicipalion that rests on the assumption of general 



liiws. 



that 

(fbiiL. p. 39. 



Hernpt!! admits that 
t'\plicitly invoke gerieral 
:; qui red for an explanation 
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typically do f)ot 

h in hi? view h 
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*'Such a sketch consists of a more or less vague 
indication of the taws and initial (H>nditioiis 
onsidered as relevanl, and it rieeds *ti'h ^ -MiV in 
(jrder lo turn into a full-fledged explAnation, This 
li!ling=out requires further ernpirical rt'search^ for 
which the sketch suggests the direction/' (tbid^i p 
42.) 



pel sees, 
historians'- 



then, two general pogsibiiilies open to 



**The iuterprctations whicii are aelually offered in 
history consist either in subsuming the phenonicna 
in quesli<>n under a scientific explanation or 
explanation sketch; or in an attempt to subsume 
them under some general idea whieli is not 
amenable to any empirical tests, . . [The ^atter is 
only ] a pseudo^explanation which nn^y hav.y emo- 
tive appeal and evuke yjvid pictoii:! afeso^tiations, 
but which does not further our tin^oretical under- 
standing of the phenomena uruJer i onsideration. 
(fhid., p, 45,) 

Subsequently Hempel modiOrd his views somewfial. He 
agrees that historians only infrequently use general laws 
of the ■deductive-nomologica!'' type that physical scien- 
tists oflt a Use and that permit the deduction of an event 
from the law. Rather, historians typically rely on 
"statislical-indueUve'' laws, which are statements of the 
probability of ,'ome event s occurri!'* 

One of Hempel s ehief critics ' Drf^y. Dray 

supports verstehen procedures ^ Hnnrj nistic 

studies, he holds, strive for an ar Mo f the a^Tont s 
reason for acting, whereas scietitili lions describe 

behavior in terms of regularities; u>ry is logically 
continuous with literature rather than social scic'ice. 
(Laws and Explanation in History, London, Oxford 
University Press, 1957, p. 130.) Human ai^lion must be 
nnderstood froni ""the actor's point of view," aeeorditig to 
Dray; "ordy by piitting yourself in the agent's position 
can you understand why lie did v/hat he did/' Ilislory is 
characterized by a special logj }| type of explanation llial 
Dray calls * 'rational exj)lanalion,'" in wdneh the aim is *Ho 
show that what was done was the thing lo have clone for 
the reasons given. ' Althtiugh niany himian behaviors may 
be lawfuh "'discovery of the law would still not enable us 



lo underHtand lln*m in the mim* propf!r to this speeial 
Hul)jeeL=nuitler '' pf)- I 1B^I2?1) 

At prescnit, rnafiy writen^ on luslorieal nh;tho{lology 
,Hlopl [noeedures Himilar to those of Dray and regard the 
narrativo as a, or ihe, disiinelivc^ I'orm of hiHtorieal 
nndrr^iaiiding. Var exaniphs Arlhnr Danlo disfusHCci in 
detail the thesis that ''narrative senfiinccs are so peculiarly 
related to our coneepl of hiytory Uiat analysis of them 
mu^t irHli<'ate what sorne of the niairi features of that 
eoncef)l are.'' (Analyiieal f'hihh^ophy of History^ (Cam- 
bridge, O' ibridge Urnversily I'ress, 1965, pp, 143 151.) 
And VVJJ. Sallie eonlerids lhat stories arc as distinctive to 
history as theories are to the natural acien*M^s: "from the 
fiiomenl an historian first conceives his task, he conceives 
it as a certahi kiml of story, with a roughly described 
track of development toward a main conclusion." 
(PhUosophy and the Historical Understandings London, 
Chatto and Wlndus, 1964, pp. 71-72.) Gallic compares 
understanding history to following a slury or watching a 
gnme of criL*ket, where explanations are only called for 
\.hen soiae unexpected turn has occurred, and where 
understanding is guided by the anticipated end. 

Recently Lee Benson has been highly critical of literary 
or narrative history and has CiUled for a scientific 
method of historical inquiry. He says: 

"In my judgmerit, history has become a relatively 
trivial enlcrprise, I cannot think of any significant 
contribution that specialists of past human behavior 
have made to social thought in the last fifty 
years, , , . 1 think it is rea8onal)!e to claim that no 
historian writing in the last fifty years has 
significantly contribUird to our thinking about the 
nature of human beings, the way human beings 
function, or how the study of hurnan behavior can 
help rneri achieve desired social goals." (In Samuel 
H, Beer et. aL, '"New Trends in Iiistory," /)oecia/«5, 
Fall, 1969, p. B9L) 

Benson also mairitains iiiat historical inquiry *'altempte 
to undcisSand the past in order to control the present and 
future," (Ibid,^ p. 892.) From that point of view, he 
critieizes historical scliolarship al^out the American Civil 
War, which probably has had more man-years of historical 
effort devoted to it than has any other phenomenon. The 
results, according to Benson, are trivial- "If one were 
called before some bar to justify Uie incredible aiiiount of 
resources and mtelligence and effort expended in this 
field, truthful ness would force one to be sileni: ' Qbid,, p. 
90 L) He maintains that the information resulting from all 
this work has no relevance to other nations in which 
different subcultures are geographically ieparated, and 
does not "specify the condit^jns under which political 
systems are likely to be unable to resolve differences 
tti rough the normal peaceful means that the system 
provides.'' (fbid., p. 902.) 

There are rumierous other controversies among histori- 
ans about methodology, only one of whicli will be 
mentioned here. Although historians of many shades of 
political opinion have sometimes questioned the p<«Bibih 
ity of ctni<tal neutrality in historical inquiry* recently 
that pomt of viev^ has been strongly emphasized by some 
historians favoring radical social change. Howard Zinn, for 
exam|de, savM that in "a world where justice is 
maid istribu ted, historically and now, there is no such 
thing as a "neulrar or Vepresentaiiye' recapitulation of the 
facts.'' He also calls for '*an emphasis on Uiose historical 
facts wliicli have hitherto been obscured, or whose recall 
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would s«rve to enhaiicn jusllci? nnd broUiorhood*" (The 
Palitws of HistorYf Boston^ Beaeoii hvm, 1970, p* 24.) 

As in many other fields, mrm lii^lorians havo hilli^rly 
attacked the links ihcy see between most of the 
profession and the socio<!Conornie establishtnent. Barton J. 
Bernstein s Towards a Nmv Past: Dissontin^ Esmws in 
American History (New York, Pantheun, 1968) coiituinK 
repr< tentative articles by radicab, left-liberalH, MarxiHtH, 
a id other critics. 



6. TERMINOLOGICAL PROBLEMS 

Mogt liiatoriani have almost t^xelusively used ordinary 
literary Ir ignnge in their inquiries, which has fcsulted in 
continual difficulties with ambiguities in lerTiiinology. 
These difficulties were examined in the 1946 lie^ 
port of the Committee on Historiography. The Cummitlee 
selected fifty ttrrns frequently used in historical writiiig 
and collected nunieroua examples of their use. They 
commented: "it may be said that the results were fearful 
and wonderful. '"fO/^.d^, p. 107.) To see if^uch confusion 
could be redueed, the Committee asked Sidney Hook, a 
philosopher well acquainted with historical method j to 
study i\u' fifty terms and ''formulate definitions as exact 
as p(jf;sible" on the basis of the material submitted to 
him. After many conferences with the Committee, Hook 
*'made it evident to the members that no self consistent 
deRnitions of the fifty historiLjl terms could be based on 
an analysis and synthesis of the meanings giv un I ? them 
by numerous historians." Among the trrm:3 Hook 
analyzed were: accident^ analogy^ catme, chance, change^ 
contingency^ destiny, development, dialectic, fact, fate, 
force, frame of reference, generalimtioni predestination^ 
progresSi and understandings 

Since that time an effort has been made by an 
international team of historians to clarify terminology (E, 
Loussej ed., Crundbegriffe der Geschichte, Berlin, de 
Gruyter, 1965), and another group of historians has 
studied ''generalization" (Louis R. Gottschalk* ed.. 
Generalization in the Writing of Hisfory, ChicagOj 
University of Chicago Press, 1963^ i ^eUhcr atten nt has 
enjoyed much suceess, except hi demo nitrating the 
necessity of further work on the difficulties involved. 

' Cause" and related nam**? have been nuch discussed^ 
Somtj historians suggest Uial the name should be 
abandoned. (See Charrei Beard and Alfred Vagt ' in the 
1946 Report of the CommUtee on Hlstf iography^ pp= 
136437>) Patrick Gardiner, on the other hand, argues 
that historians" language would have to be entirely recast 
if all reference to * cause" and related language were 
eliminated. (Gardiner, op. cit,^ pp. 65 ff.) Isaian Berlin 
has written an influential criticism of deterministic viev/s 
of history. Although he does not maintain that 
detenninism is '^necessarily false,"' he says that we can 
'^neither speak nor think as if it could be true'' and that 
if determinism were correct many distinctions eoinmonly 
made "would be as inappropriate as the attribution of 
moral responiibility to the planetary system or the tissues 
of a living cell/' (ffistorical Inevitability, London, Oxford 
University Press, 1954, pp. 32^33.) 

As already noted, many historians pnl special emphasis 
on "explanation." Sometimes '^explanation'' names an 
adequate description of thinp and events. At other times, 
it names a special form of understanding of motives and 
intentions. Despite the confidence of many wrilt r. In 
history and elsewhere that motives and intentions are the 
*.'^y to explain human actions, Oil^n the alleged 
explanation is onl^ a restatement of th^ question with 
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which we began the inquiry, as was discusHed in Chapter 
1. If we want an answer to the question of why Hitler 
beliaved ab he did on certain occasions (in the sense of 
wanting to describe adequattdy the connections among 
the things aiul events leading up to his behavior), to be 
told that lie wan aggrchHivc, waiilrd to enlarge Gernmny s 
geographic area, tUc», is simply to nmtate the original 
question. 

7. COMMENT AND EVALUATION 



Practicing historians tend to blend literary and 
behavioral science approaches, and sometimes that is 
viewed as a great virtue, Higham, for cxaniple, praises the 
bistorian as uniquely: 

. .viewing a situation from within and Irom 
above, blending subjective identification with objec- 
tive analysis, uniting art with science, recognizing 
the complen^entarity of p?*rspectives and the 
multiplicity of relationships tiy which the histo- 
rian—and he alone -undertakes to grasp a transition 
in human affairs in its full contextual significance.'* 
(Higham, op, cihj pp. 143-144.) 

Even when historians emphasize behavioral scidice 
procedures of inquiry, they often use the less scientific 
aspects of those procedures. Robert Berkhofer, Jr., for 
example, although advocating a behavioral approach, 
defends auhjectivist procedures such as phenomenology 
and venUehen. (A Behavioral Approach to Historical 
Analysis, New York, Free Press. 1969.) 

If we turn to the question, not of what historians 
actually do, but of what they could do, there seems to be 
no insurmountable methodological difficulty in approach- 
ifig historical inquiry In the way suggested in Chapter 1. 
And, indeed, the results of historical inquiry that best 
stand up seem to be those in which such a method was 
used, whether or not the historians were fully aware, or 
aware at all, of that method 

The major methodological controversies concerning 
historical inquiry are also found in other behavioral 
science aregs* Historlani usually discuss those contro- 
versies in a cruder way tha v m tov ? other fields, 
and are often coiivinced ^^%t thts^r - ' is somehow 
"speciar' and must thereiore [lave a .pecial general 
method. However, inquirei^ in other areas often deal 
successfully with historical materials, without using 
"special" methods. 

Frequently the focus on particular events is what is 
taken as requiring some special method. However, 
physical scientists are often concirned with specific 
happenings at specific limes and places, either in the 
future, as in predicting the next eclipse of the moon, or 
in the past, as when gfiologists date some phenomenon. 
Moreover, typically in experimental situations the scientist 
needs to have an accurate description of just what 
happened to one variable as a consequence of a change in 
another variable. Sometimes historians maintain that their 
interest in particular events is just in those events 
themselves, rather than In the events as representative of a 
class of similar events, But that distinction seems to be 
one only of degree, not kind; the scientist's interest in an 
eclipse may he as "particular" as the historian's Interest in 
the events in his subject matter, and the historian uses 
generalizations in describing particulav ^^vents, just as the 
physical scientist does, Perhaps of even greater impor- 
tance, human transactions arc yuch that separating, 



EKLC 



78 



A CURRENT APPRAISAL 



detaching, or severing the inilividiml orgiitiisin from ilB 
environment iypicully iinpodes inquiry, Emphasizing 
individual aspoeti^ as individual, rather than viewing them 
in the fidl process of which thoy an* a part, often makeB 
it more ditficult to develop useful descriptions of the 
connentionB among the aspects and phases of the 
traii^ction heing investigated. 

liCe Benson is one of the few historians urging that 
something Hke what we caUed modern scientitic proce- 
dur^ of inquiry be used to replace the "fstablighed 
historiographic system" (Toward the Scienlific Study of 
History, Philadelphia, Lippincott, 1972, p. 227)/ His 
negative criticism of conventional Civil War historiog- 
raphers—that h'ke the Buddhist wheel of fate they go 
"round and round" without ever getting anywlicre— seems 
well founded. He hag demonstrated the unreliability and 
inadequacies of much of the data used by historians. He 
emphasizes that behavioral inquiry should no% be modeled 
after, or restricted to, the specific investigatory techniques 
used by physical scientists, 

ill general j much of Benson's work is in harmony with 
the views we express in Chapter L On tlie other liand, 
he disagrees in impc ml ways with some of the points 
we cmphagize. He apparently dom not accept our view 
about the need to interweave conjectures and measure- 
ments at all stages of inquiry ^ for he develops in advance 
of testing an elaborate "general analytical model for 
explanations of internal war caasation*' (Ibid,^ pp. 
334-340)j and in otlier ways appears to defend elaborate 
a prion conjecturing that we regard as inappropriate. His 
break with the literary model for historical inquiry^ 
however^ may set a desirable precedent for the profession. 

Whether what is done by profesaional historians will 
largely shift to the type of inquiry we ealled "modern"' in 
Chaptef 1, we do not attempt to predictj but we do 
surest that there are no intrins, difficulties in the 
iubjeot matter that would preclude such inquiry ^ that the 
r^ults of such inquiry have proved useftil, and that we 
ace no reason why the results will not continue to prove 
useful in the future. 
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1. WORKING DESCRIPTION OF THE FIELD 

TT NQUiRERS in iho tk' i of juri^pmclencc study tlu^ 
1 origin, developniiuit, an J i^pcralion of kgal 
institutioiis, rules^ and procos^ci^ including their 
connections with other sociocultural processes and 
institutions. The field overlaps many oilier behavioral 
^irca^ of inquiry, in chiding sorIplog)S political scieruM!* 
economics, psycnolugy, and anthmpolog) . 

2, OTHER DESCRIPTIONS OF THE FIELD 

The label "jurisprudence ' !u ui^m applied in various 
ways; e.g., to designate a ;-a;nriilnr gai system (as in 
"Ronmn jurisprudence"); the cofn judicial decisions 
over time; a point of view ahoui legal behavior (as in 
'^sociological jurispnidcnee"); inquiry into assumed under^ 
lying principles of legal systems ("philosophy of law'' and 
"formal science of law'^; and law as a subject matter of 
inquiry. Investigators in the field of jurispnidencc often 
are labeled jiirists or juris prudenU. 

Historically jurisprudence has been associated with 
inquiries in many other fields, including philosophy and 
theology. For some time, many writers have urged that 
jurisprudence become a behavioral science, fully or 
partially. Roscoe Pound, one of the most influential 
recent jurists, says: 

''The ihirteenth century put theological philos- 
ophy behind law to sustain authority. The sisteenth 
and seventeenth centuries divorced philosophy of 
law from theology and divorced law (not laws) from 
authority. The nitieteenth century divorce*^ legal 
philosophy from political philosophy and set 
jurisprMdence off f^nfinitely as a separate science. 
The twentieth century seeks to unite jurisprudence 
\rth the other social sciences, "(La ii? Finding 
Through E-^perience and Reason^ Athens, University 
of Georgia Press, 1960, p. 17.) 

On the othor h^nd, many jurists maintain that 
jurisprudence fundamentaily is ' noTOative" rather than 
scientific. For example, in a dlscu^^ion of world order, 
D.P. O'Connell sayr.: 

"*A jurist who diricusse.^ 'order' has in mind a 

B articular and fairly rsst-'icted concept of order, 
nlike the natural or ucial scientists, he .s not 
concerned with problems of hypo thesis and verlfica- 
tlon, or limited to describing events and analyzing 
tendencies. His is a discipline concerned with the 
control of human behavior, iind It is therefore 
normative. In a colloquium on *world order" it is 
tlierefore Important that the jurist insist that the 
normative element be retained In the discussion^ for, 
if he fails to do so, he abandons his claim to keep 
his study discrete from politics. He may well 
consider thai the activities of the poHtickl scientists 
or eco nomists or experts on international relations 

*Samuei Krislov suggested changeg in an earlier version of this 
chapter. His comments are appreciated, but he is not responsible 
for the content of the chapter. 
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arc properly concerned with no men H-^ i 
ascertainment of Ircnds and the p. 
consequenctjs. His own disciplin^^ v^e ^^m^ 
more, and that the clement of valu ' T I h i Hole 
of Iiileriialional Law,'' Daedalus. Sprang, i^6^, p. 
627.) 

borne wriiers who view jurisprudence as a social Bcu - ce 
field also elieve that the social acsandes, unlike th- 



physical sciencus, are concerned with '*nonnative" i?m?ea. 
Pound, for example, says: *'What ought-to be has no place 
in physical jcience. It has first place in the sotiil 



sciences. {Contemporary Juristic Theory, Claremont, 
Claremont College, I94O5 p. 36.) 

As in the fields of economics and pDlitical science, 
there are many dlvei^e views found about the relation 
between '^positive science'* and * policy applications/' 
Lugen Ehrlich, a German sociological jurist who had 
considerable influence on many American juris b:, empha- 
sized the 'Hheoreticar' 
juris] 



and "*pure knov/ledge" in 



"In jurisprudence. . .the distinction between the 
tlieoretical science of law. . .and the practical 
science of law, . .is being made only just now. . . . 
This distinction. , Js the basis of an Independent 
science of law, whose purpose Is not to subserve 
practical ends but to serve pure knowledge, which ii 
concerned not with words but with facts,"' 
(Fundamental Principles ^ Sociology of Law, 

Cambridge, Harvard UniverslL^ Press, 1936, pp. BA ) 

Othm viewed jurisprudence as * practical " and as 
concerned with improving the operation of legal pro- 
cesses. Sometimes jurisprudence is viewed as "social 
engineering"' 

"Jurisprudence. . ,is ^social engineering' and the 
various trends within it . .are only diftoent tech- 
niques of such engineering suited to the interpreta- 
tion of particular needs of concrete systems of law 
and corresponding types of inclusive aocieties." 
(Georges Gurvltch, Sociology of Law, New York, 
Philosophical Library, 1942, p. 11.) 

And Pound said: 

*'Engineerin^r is thought of as a process, as an 
activity, not merely as a body of knowledgt; or as a 
fixed order of construction. . . . The engineer is 
judged by what he does. His work ii judged by its 
adequacy to the purposes for which It is done. . . . 
We are beginning, in contrast with the last century, 
to think of jurist and judge and lawmaker in the 
same way." (Interpretations of Legal History, New 
York, Macmillan, 1923, p. 152.) 

Some writers emphasize problem^solving' 

"The impoftaiit thing is that scientific juris- 
prudence is essentially a problem-solving device. . , , 
Experimental jurisprudence may be said to extend 
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to two niaiii {kiUk of activities: (1) bringing the 
discoveries of other ^cii-nces, both physical and 
social, into such a focus that they can be used m 
ioaU to aid in lawrnakiug and unforcement; (2) 
conchjcting h'gal research into the effcu^tivencj^ of 
statutes its actually enforced to accomplisli the 
pur|m^ij for which they were enacted^ and* . ,to 
develop by research and experiment the jural laws 
controlling ^uch phenomena.'' (Frederick Beutel, 
Some Potentialities of Experimental Jnrispmdjnce 
as a Nf^w Branch of bncial Li jience, Lincoln , 
fJniverHity of Nebraska Press, 1957, pp. 19, 189.) 

3. METHODS AND TYPES OF INQUIRY 

Pound identiL s over 20 Meparate schools of juris- 
prudence, datinr from the Greeks and the Romans 
(Jurisprudence, St. Paul, West Publishing Co., 1959), and 
others could be added. For present puTpoies we shall 
discuss briefly some of the traditional schools and give 
greater emphasis to those points of view that are intended 
to be scientific or partly scientific. 

Natural Law Jurisprudence. Natural law "th^o ''' is 
derived from Greek, RoMian, and Christian source^, aiid 
has been strongly influential in American political and 
legal histo^ a the Thomlstic version, four kinds of law 
are differei.aated: (1) "eternal law," the reason of God 
that governs the universe; (2) "divine law," the revelation 
of divine wisdom in the Bible; (3} ''natural law/' the 
reflection of divine reason in creafcei ihings and inherent 
in human nature; and (4) '"^;;>sitive^^ <^r "human law," the 
laws promulgated by goveniments. Natural law is said lo 
be stable ana universal vn^^ to apply to all cultures and all 
men, including pagans. Tjiomas Aquinas mentioned as 
examples of naturar law the inclination of men to live in 
society, to preserve themselves, to beget and raise 
childreni etc. Positive laws, according to the Thomists, 
vary from place to place and must be adapted to 
particular circumstances, but natural laws are unchanging 
a priori standards for judpng positive laws. 

The theological basi^ of Thomistic natural law is 
defended by Jacques M .itairi^: 

'*This true phi!' ij| oi he rights of the human 
person is based upor rrue idea of natural law, as 
looked upon in an imljlogical perspective and as 
conveying through the CHSimtial structures and 
requirements of created naLure the wisdom of the 
Author of Being," (Man and the Sfate, Chicago, 
University of Chicago Press, 1951, p. 84 ) 

Many other vei^ions of natural law, including secular 
Versions, have been offered. The * "source of knowledge' 
of natural law ^fomets/nes has been been held to be 
revelation, iometimes 'pure'^ reason, and sometimea 
revelation plus reason. Recently some writes^ have 
suggeiled that the biolo^cal and the behavioral sciences 
might provide an empirical basis for nytu ral law. See, for 
example, F,S,C. Northrop, The Complexity of Legal and 
Ethical Expenence (Bosto. , Little, Brown, 1959), And 
many writers who reject earlier, o^'^ theological, 
versions of natural law maintain tha* .i some sense 
natural law e.xist3= Philip Selznick, for example^ argues 
I hat * "reason'' can select those human nornris that properly 
are to be given the sanction of law. (**The Sociology of 
Law,'' Journal of Legal Education, Vol. 12, 1960, pp. 
52L522.) Lon L. Ful!er perhaps has been the most 
influential recent jurist defending natural law; see his The 
Law in Quest of Itself (Chicago, The Fotmdr.tion Vrm^K 
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1940) and Ins Anatomy of the Law (New York, Praegcr, 
1968), For some general criticisms of natural Taw 
doctrines^ cspeciaily in n^lation to the United States, see 
Cornelia G, Ln BoiUillier, American [democracy and 
Natural Law (N^iv/ York, Columbia University Press, 
1050); and Eugijic C. Gcrhart, American Liberty and 
''Natural Law'' (Boston, Beacon Press, 1953). 

Analytic Jurisprudef'vi^. The older school of analytic 
jurisprudence arose m paii because of the need for 
organization in the ommoii law of England. John Austin 
dealf systematically ^ ^1 critically with the law of his 
times (Lectures on Jurisprudence, 5lh ed., revised, 
London, John Murray, 1885,) The law was analyzed into 
taxonomie division . v^'Im contracts, property, etc.), in 
order show the logical interrelations of the various 
fields. Positive law was viewed as the subject matter of 
jurisprudence, and law was identified with the "com* 
mand" of a "sovereign power." Austin gave little or no 
attention to the historical and sociolopcal processes 
through which laws are developed; he analyzed logically 
the rules and materials found in the legal system under 
investigation^ This procedure, somewhat modified, still has 
followers in Great Britain (G,W. Paton, A Text-book of 
Jurisprudence^ Oxford, Clarendon Press, 1946; and earlier, 
T.E, Holland and J W/Salmond), 

In addition to the Austinian school, other points of 
view also emphasize some form of **analytic" procedure. 
For example, Hans Kelsen attempted to discover the 
inherenE structure of legal systems, and argued for a 
''Pure Theory of Law" that would exclude everything of 
a nonlegal charaeter. He held that the law was a 
self-containeii system of propositions consisting of 
declarations by officials. Kelsen made a sharp distinction 
between social facts and tlie logical consequences of a 
legal system's postuiatei. The **vaHdity" of positive law 
depends upon a "basic norm." The Dasie norm is that 
norm the validity of which cannot be derived from a 
higher one, Basic norms seem to be the presuppositions 
that allegedly make possible the rest of the legal order. 
The validity of laws is tested not by their psycnological, 
sociological, or political consequences, but porely '*norma- 
tively.- (The l*ure Theory of Latv, 2nd ed., Berkeley, 
University of California Press, 1967; General Theory of 
Law and State, Cambridge, Harvard Unvversitv Pi-ess, 
1945.) 

Various treatments of law by those influenced hy 
recent language philosophy also have been prominen , 
with the viows of H.L.A, Hart perhaps bei? ^ the most 
important, (The Concept of Law^ nrfrud. CInrendon 
Press, 196L) 

Historical Jurisprudencei This o^^en is listed as a 
separate school, the objectives of which are to trace the 
histories of legal systems., to interpret tlie change'? that 
have taken place in laws, and to ascertain the influences 
that account for those changes. The methods used are 
similar to those used in other areas of historical inquiry* 
Many histoHcal jurists be^f^ve that laws originate in 
customs, and they appraise ihe purposes and functions of 
contemporaty laws in terms of tkeir original purposes and 
functions. 

Friedrich Karl von Savigny is generally acknowledged as 
the founder of the historical schoob Law, he maintained, 
was a spontaneous emanation from the 'Mife and spirit of 
a perpjc," much like language, customs, and songs. The 
leading Eri^-lifth exponent of this school was Sir Henry 
Maine* Hi □ftstirlea that legal tie^eJopment has been a 
iiiovement k^m statu j to cQnU\iCt\ i.e , a progression 
tr.»m a fixf^d ^londitioit in which an individual lUids 
^^imself as part of a g^oMi- to a sy;4tem bcsfid upon 
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coritracL 

One braneli of historKuil juri^i iidentit* is ^soniutimos 
eallijd tliff comparative .school (FmltTiuk W, :\iaillnntl5 
Frt'denek Pollack, Paul Vinogradorf, iUc), FtlHlorical 
ini>thods art! iis«d to Nitudy two or iiion* legal syHtoms in 
an attcnipl io dmiyyvr thdr similariiies and dlffcn^nrt'H. 

Lvgiil RmlisKu Tht' lugal n'alirttH view tlit'ir Hiiiyccl 
matter not m a body of r\i\m, iho eoinmandi^ of a 
sovertngn, ett^, but as the behavior n( court nrul ullu^r 
public officials. The realists, like the Ingal sociologislB, 
hiquire into the way laws function in practice, the 
economic and Houial influenceH on legal ByRl^?ma^ and the 
psychologieal characteristics of legislaloi^ and judj^cH. The 
legal views of Oliver W. Holmes, JoMph W. lilnghani, 
John Chapman Gray, lluseoe Poiinfj, John Dewey, and 
A,F. Bentley- considerably innuenccd the realists, Karl 
Llewellyn, Edward S, Robinson, Thurrnan Arnold, Jerome 
Frank, Fred Rodell, and Felix Cuhen are among the 
recent advocates of legal realism. 

Often considerable emphasis is placed on predicting 
what the courts will do; the legal realist- 

*\ • ,seeks to isolate the factor or factors upon 
which court decisions nctually rest in order to 
provide the student and the practitioiiet with an 
accurate method of forecasting what the courts 
actually do. The ideal is a 'science of law/ " (Fred 
V, Cahill, Jr., Judicial Legislation: A Study in 
American Legal Theory, New York, Ronald, 1952 
p. 114,) 

In Jurisprudence: Realism in Theory and Prnctice 
(Chicago, University of Chicago Press, 1962), Llewellyn 
summed up his position, He scrutinized claims that legal 
decision making is merely an outcoine of a logical 
proeess, with the legal rule as major premise and the 
concluiion a product of deductive inference* He main- 
tained that the realities of legal practice and decision 
making are far different. La'? i , not an abstract 
rule-iysiern, but a going social i tfatutlon that involves: 
(a) settling grievances and disputes, (b) channeling 
conduct in tension ridden situations, (c) redirecting new 
lines of conduct, (d) allocating decisional authority, (e) 
unleashing inceutivej and (f) developing effective legal 
techniques for doing legal jobs. 

In grneraL the realists tend to agree upon the 
following^ 

(1) Rejection of natural law, 

(2) Insistence that inquiry into law must be basrd on 
empirical data, rather than on alleged transcendental 
concepts and intuitions, (Lee lioevingerj "An Introduction 
In? Legal Logic,'' Indiana Law Journal, Summer^ 1952,) 

(3) Skepticism of the Iraditional use of deduction in 
Jurisprudence^ This skepticism takes several forms. Some 
doubt that a workable body of dotailed rules of the type 
found in legal systems can be deduced from a n^latively 
small number of "natural laws/' As Jerome J rank pointed 
oulj those who use syllo^sms in ikrir quest for legal 
certainty often foifet that their premises may ne 
doubtfuL (Law and the Modern Mind, New York, 1 udor, 
1936, p. 66,) 

(4) Kmphasis on the transrictioris of those involved in 
lepai processes, rather than on formalistic aspects of law, 
(lid win N. Harlan , Legal Realism and Justice, New York, 
Columh a University F*regSj I:^"*!, p. 5.) 

(5) I desire to be scienllfie. Karl N, Llewellyn, for 
exampl :, sap that law is a budy of data to be 
investigated in inn Baim ftenoral wuy as inquiry is 



conducted in the physical sciences, (''Sonn; Keallsm about 
Realism: Ilesponding to Dean Puund," Harvard Law 
Review, Voi. 44, 193 L) 

Socinlogicai Jurisprudenve* Sijciologieal jurisprudence 
hag many sinuhirilies tci legal realism, Ltidwig (Mimplowiex 
and Kugen Ehrlich originated H(jriulogieal juri^irudejice; 
H<)Hcoe Pound was the nuM prominent exponent in the 
United States, Other well known advocates have been 
Supreme (Icnirt JuHtices Benjamin Cardozo aiul Harlan 
Fiske Stone, Jurisprudence is regarded either as a social 
science or as continuous with, and dependenl upon, llu 
social sciences, 

The legal order, according to Pound, is not coneeriuNi 
with abstract rights, but with actual interests, elaims, and 
demands. Pound severely critiei^^ed traditional 
pruilence: 
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''There has beeri too much abstract reason Irig 
Irom attractive analogies of the past and not enviUgh 
testing of those analogies in the light of how they 
rneel or fail to meet the exigencies of r(*ason;j^^^' 
expectations of men in the time and place, , 
ethics and abstract politics must be suppler a- 
by comparative study of the social and ee 
conditions from which their abstract theoJ 
derived and of those to which they are 
applied- This is the point to which the pragma . » i 
of Holmes and James is directed,'' (Law Finding 
Through Experience and Reasoni pp. 4748,) 

Pound emphasized kw both as a eonlributing force to, 
and a reflection of, society- Law was viewed as an 
instrument of social change, not as a body of fixed, 
deductively derived principles. He described the impact of 
sociology on jurisprudence as follows: 

'in the past fifty years the develc^ment of 
jurisprudence has been affected prof ou rid ly by 
sociology. The older mechanical sociology affected 
the science of law by its insistence upon thinkiiig 
about groups. Thus it had much to do with bringing 
us to give up the abstract individual as the central 
point in juristic thought. Also this insistence upon a 
social theory led jurists to seek to relate law more 
critically to other social phenemena. Later the 
biological sociology brought about more thorough 
study of primitive legal institutions and gave 
impetus to the unification of the social scienceB by 
establishing coimcctions with anthropology and 
ethnology. Still later the psychological sociology 
gave us a more adequate account of the Iraditional 
element in legal systems, turned attention to the 
problem of judicial and juristic method, and made 
us aware of the traditional art of the lawyer's cnft 
as an clement in law and a factor in legal 
development," ("Sociology and Law,' in W,F. 
Ogburn arid A. Goldenweiser, eds,. The Social 
Sciences and Their Inlcrrelations, Bostori, lloughiou 
Mifflin, 1927, 

Experimental Jurisprudence^ According to HeiUel: 

'\ , .the steps employed in prosecutirig n method 
of Experimental Jurisprudence should he approxi 
malely as follows; 

1. The nn?^ure of the phenomeria whieli law 
attempts to regulate shouhl he studied. In parti- 
cular, the Hoeial problem to which a specific law is 
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dirt*ctod sihould Im* carofully bolati-cl and oxuniiru^d. 

2. Tht» rult' of law or ntiir-r inj'thod umil to 
rtfgulati- ilu' phenointma or in landed to solyt* ihv 
social problem should he aceiiratoly stated. 

3. The vAivd on society of adopting the rulv 
should be obHerved and m<*asiired. 

4. Tht?re should then bu (•(instnicted a hypoiheHlH 
that atteinpis to explain the reasons for Uns reaelion. 

5. This deseription, wIkmi broadened to apply to 
other aiudogouB silimtion^^ might be eonsiderod a 
jural law that describeH or prediets results wbieh 
would oeeiir oii applirt'tt^Hi of a similar regulatorv 
law to giindar fjrobli r 

6. If anu; Tf-: 7^\vmB that the law is ineffioie^ 
there eouid ihm be suggested new melhodH 
aceonipiishing the originally desireH result. 

7. The proposed new lavv could be enactet? 
the proet'is repeated. 

8. A series of mvh adoptions of new law^ .in. Aw 
itudy of their resuity might throw impor- ^!l light 
upon the usefulnesg of the underlying furpu:- 
behind the enactment, thus effecting a poHt^b-- 
alteration in or abandonment of this objective, or in 
the long run^ though this now appesrs d( Mh^fn!, 
even induce a revision of our present scale of i^^nt i.il 
and political ethics,'' (Some Potentiaiities of Experh 
mentai Jurisprudence as a New Branch of Social 
Science^ pp. 18-19.) 

in a later book Beutel say^ that a ''jural law" is not a 
''man-made enaetment to govern the eonduct of men,'' 
but a *'scientifie law" or "warranted assertion." (Denioc- 
racy or the Scientific Method in Law and Policy Making, 
Rio Piedras, University of Puerto Rico Press, 1965, pp. 9ii 
99.) 

Although Beutel is the person chiefly associated with 
"experimental jurisprudence j" other writers also have 
defended some version of expenmentalism. See, for 
example, Thomas A. Cowan's 'The Relation of Law to 
Experimental Social Science^ (l/nii;er5i7j of Pennsylvania 
Law Review, Vol 96, 1948), and his ''Experimental 
Jurisprudence and the Pure Tlieory of Law" (Philoiwphy 
and Fhenomenologicai Research^ 'ol. 12, 1950). 

Junmetrics, According to hef icvingcri ''the ar^^vrdes 
of those who practice jurisfiMije and thoL^ ►/ho 
praetiee science are so unlike , Cim is very alvi^ 
communication and no exchange oi vorl- between them. ' 
He believes that the label "jun^^pr idence'* is so closely 
associated with traditional procedures of philosophical 
inquiry that little progress can be expected even in 
"experimental jurisprudence"; he su^ests that a new 
labeb "jurimetrics,'" be used for scientific inquiry inh) 
legal processes. Loevinger and his co-workers are keenly 
interested in some of thp newer developmenti in 
electronic data storage and retrieval, and they have great 
hopes for the application of symbolic logic to legal 
inquiry: 

'Vfiirimctrics is concerned with such matter:^ /"s 
the quantitative analysis of judicial behavior, the 
application of eommunicalion and information 
theory to legal expression, the use of malhematical 
logic In law, the retrieval of legal data by electronic 
and mechanical means, and tlie formulation of a 
legal calculus of legal predicta*jility," (^'Jurime tries: 
The Methodology' of Legal Inquiry/' in Hans \V, 
Baadc, ed., Jtirimetrics, New York, Basic Booki, 
1963, pp, 7 a) 

90 
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4. RESULTS ACHIEVED 

Mtich of the wt)rk done liy jurists is delilierately 
iionHeienlifin in method and intent, especially when 
inniiirer.^ beliirve that sofne absolute norms for human 
behavior exiHl anil can be discovered through "reason,'' 
juHighl, ^ or "revelation," A vast literature of con* 
jru'tur(?s and conelusions about legal problems and 
issues, based on the type of procedures we called 
.wlfaciional in Chapter 1, is available. Much work in 
natural law "theory" falls into that category, as well 
as niany of the conjectures of the analytic and the 
historical jurists. 

Although recent work following sclf-actionel procedures 
is lei^ grandly metaphysicai than earlier work, many 
inquirers are convinced that important principles can be 
derived from an '^analysis of conccpti." John Rawls, for 
examplei in his influential book, A Theory of Justice 
(Cambridge^ Belknap Pregs, 1971), develops principles of 
justice that* supposedly would be accepted by "*free'' and 
rationaP" persons under ideal conditions of "complete 
equality,"' and he also extends his argument to less ideal 
circumstances. (For other examples of the procedures 
used by recent analytic philosophers, see Robert 
Summer, ed., More Essays in Legal Philosophy^ Berkeley, 
University of California Press, 197L) 

Considerabje work has also been done in jurisprudence 
by sociologists, political sciantists, an^l lawyers who 
follow the procedures we called interactional in Chapter I, 
sometimes wfth an admixture of self-actional procedures. 
Such work is partly ''empirical," at . ^- ervationally-baaed, 
but is guided by ''normative" princijjles, Philip Selznick, 
for example, has considered labor-mani^gement collective 
bargaining prores.s*'s In the light ox his views on 
''authority,'' ledlimacy," and similar eategones. (Law^ 
Sociatyi and Industrial Justice^ New York, Russell Sage, 
1969.) - 

In an attempt to make jurisprudence more scientific, 
cooperative research projects involvLiig workers from 
several behavioral fields have inquired into the operation 
and social effects of specific laws and legal institutions. 
Walter Cook and his associates at Jobii Hopkins pioneered 
in such endcavofS, but the project frjled for lack of funds 
during the Depression. For a number of years, >^heldon 
and Eleanor Glueck, a jurist and 4 sociologist, aided by a 
staff of physicians, anthropologists, dOciaT workers, and 
otherj, studied crimin* 1 bthavioF. A series of publications 
on adult and juvenile delinquency resulted, and the 
predictivp tables dev* loped have been use . with some 
success in the treatment of offenders. (See Sheldon 
Glueck and Eleaiior Glueck, Toward a Typology of 
Juvenile Offenders, New V ,rk, Grune and Stratton, 1970, 
for a recen* example of tiieir work.) 

The Chicago Jury Project, another joint effort of jurists 
and behavioral scientists, is concerned with the delibera- 
tions of juries, (See Hans Zeisel, Harrv Kalven and 
Bernard Buchholzi Delay in the Court, B , 
Brown, 1959; Harry Kalven, Jr, an^ [\ .e 
^^erican Jury, Boston, Little, Brown, :t 
iiujuiries making use of the findings in several Df 
research exist; sometimes associated with partis, alar 
institutions, such as the Columbia University Project for 
Eifective Justice, and sometimes not so institutionallzeii 
(e.g.j Frederick K. Beutel, Study of the Bad Check Laws 
in Nebraska, Lincoln^ University of Nebraska Press, 1957), 
For a reasonably representative example of work 
attempting to relate law and the behavioral sciences, see 
the textnook by Lawrence Friedman and Stewart 



Macaulay, Law and ^h(* BBhavioml Sckrum (Tiuliarui|»t)tig, 
Bobbs-Nlwiil, i^o9^ Also of iiitt>rc5t In ih" essay by 
Kenneth Culp Davis, ''Behavioral Scl-rrce luid Admini^tra' 
iiyc Lav/'" (J (mrnal of Legal Educa^^ Vol, 17, 1965). 

In recfiiit ymu the topics rnentioned b«!ow, ariUHig 
otherSj have received coiisiderabl« attention, 

There have be'*n niirnerouiH ^tudit's of isbi,... eorict-rning 
compliance with laws, ifkcludin^ the impact of laws and 
the resultant behavior. The book iMlhed by Saniuel 
Krislov eL ai, contains reievant riiateriak from nianv 
behavioral fi*»Ids (Complmnce and tlip law: A Mitlu- 
DisHfi-nary Approach, Beverly HillH, Sage, 1972)* 

i'uii^^/arative and dovclopniental studies have been mad*' 
.4 ^hropologists and oUiers, E. Adanison Hoobel's work 
h-: I'^vn innueiitial (fne Law of Primitive Man, New 
Irak, Atheneum, 1968). At times the emphasiB is on ho / 
di&|)!itea in general (not jusl legal conflicts) are handled in 
various cultural and social contexts, as in th<' volume 
edited by Laura Nader (tdii; in Culture and Society, 
Chicago, AldinCi 1969). Various comparative iludies have 
been made; e.g., a cross-cultural study of judicial behavior 
(Glendon Schubert and David J. Danelski, eds.. Compara- 
tive Judicial Behavior, Nc\^ York, Oxford, 1969), and 
work on Indian law (iMarc Galanter, **The Digplacement 
of Traditional Law in Modern India," Journal of Social 
Issues, Vol 24, 1968). Work also has been done In 
developing conjectures about possible "cullure-transeend- 
ent'' legal frameworks (Adda IL Bozeman, The Future of 
Law in a Multicultural Worlds Princeton, PrincetoT^ 
University Press, 1971). 

Numerous itudics have been made of police behavlrsr, 
tlie discretionary power of police and prosenutor^, 
sentencing, and related matters. For a sampling of tlie 
literature^ see: James Q, Wilson, Varieties of Police 
Behavior (Cambfidge, Harvard University Press, 1968); 
William A. Westle^, Violence and the Police (Cambridge^ 
MLT. Press, 1970); Abraham S. Blumberg, Criminal 
Justice (Chicago, Ouadrangle, 1970); John Hogarth, 
Sentencing as a Hutnan Process (Toronto, University of 
Toronto Press, 1971); and Kenneth Gulp Davis, Discre^ 
tionnry Justice: A Preliminary Inquiry (Urbana, University 
of Illinois Preag, 19^1). 

As was noted in the Chapter on Political Science, much 
attention has been given to judicial voting behavior, 
inclut 'ng Supreme Court Decisions, comparative studies 
of difi T,i t lypea of courts, etc. Other topics of recent 
interest have been poverty iaw; work on contemporary 
social Lssues that have been the subject of Presidential 
Commissions (e.g., on Crime, Violence, and Obscenity); 
auJ ^tudiea of socialization, such as the attitudes of 
tjhUdren tDward the law, the professional socialization of 
lawyers an^ the police, etc. 

Juristi interested in jurimetrics, and others, have been 
concerned with the possible applications of decision 
theory, computer techniques* iniormation retneval, and 
systems engineering in solving legal probleir^. (See 
Thomas A. Cowan, "Decision Theory in Law, Science, 
and Technology," Science, Vol 140, 1963,) Game theory 
has been Strongly emphasized Hy some workers, such as 
Glendon Schubert. 

Many other areas of inquiry coiiii also be mentioned, 
but tf^e foregoing discussion indicates some of tha work 
done in the field. Much of the recent smrk that is labeled 
'"behaviorar^ emphasUcs formal models and deductions 
from thoge models. Of interest also is ihe revwal, partly 
in response to the emphasis on behavioraligm, of 
"normative'' procedures that teiid to follow traditional 
patterns of inquiry. 
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5. CONTEMPORARY CONTROVEIiSY 



Iri view of the range of opinion fuurul in jurisprudence^ 
u large number of controversiHs have occurred. We have 
Heleeted for diHCUssion in this Seetion a few controversieH 
that relate to the main theme?^ of ihiH volume* 

Underlying many of ih ^peeifie cunlrovergies in 
jurisprudence are basic queBtions about which pn> 
ce<lurus of Inquiry are most useful. As was noted 
earlier, some jurists regard their sulvject matter m 
primarily nonscientific; although they agree that useful 
information about the efficiency of means and the 
probable results of various courses of action can be 
obtained througli scieptific procedures of inquiry, they 
heiicve that the desirability of the basic ends or norms 
involved can be ascertained only in sorne other way 
(through reason, intuition, revelation, etc.). Other jurists 
argue that the entire field can be inquired into 
scientifically, but disagree as to which prueedures of 
inquiry are scientific. At present, perhaps the largest 
number of those supporting ^'scientific method" In 
jurisprudence are convinced of the usefulness of 
developing formal models or other elaborate con- 
jectures early in the inquiry, and then attempting to 
test those conjectures. Others, apparently far fewer in 
nuniber, support procedures something like those 
sugge.aed in Chapter I, in which there is a continual 
interweaving of observation and conjecturing. 

Many of the issues just mentioned are involved in 
controversies over value judgments ("ought'%'4s"; positive 
vs. policy science). Some who follow traditional proce- 
dures regard juiisprudence as *'not eoncarned with 
problems of hypothesis and verificaiion" and therefore as 
fundamentdly unlike scientific inquiry (see quotation 
from O'Connell in Section 2). Among those iympsthetic 
to the use of behavioral sc ence procedures of inquiry In 
jurisprudence, marked differences of opinion are found 
Uvvin values. To illustrate. Pound and others regarded the 
s > ' a! sciences as fundamentaHy concerned with what 
r ;ht4o-bc ' and as thus sharply differentiated from the 
noiural sciences. Other writers defend ''value-free" 
j'-^oeedurea of inquiry, as did the sociologist, George A. 



'* ;r a »>i ^OLmd, and many others, of a 
n -M? ^ital di ^ ^^nce between the physical and 
tl^ie b Id sciences in this respecL . ,must be rejected 
an based on a confusion regiiHIng science and the 
applied arts. More partieuiat^ly the confusion rests 
upon the failure to recognize that practice i^nd 
applied jurisprudence stand in the same relationship 
to the Goeial sciences as physical engineering stands 
in r ' ^ "joii to physics and chemistry. There >s, of 
coursa, no reason why those social L-^haviors that 
have to do with legal and judicial proresses should 
not be studied In strictly scientific fasliion as the 
socidogpf of law, or the science of jurisprudence=^an 
interstitial science combining parts of sociolo^s 
psycholu|y, anthropology, economics, and political 
science. Such de»eiopment is in fact to be expected, 
and encouraged.'' (' Conflicting Orientation in Law 
and Nation J Policy," in Richard W. Taylor, ed., 
Li/e, Language^ Law: Essays in Honor of Arthur f\ 
Bentley, Yellow Sprinp, Antloch Press, 1957, p. 
188,) 

Beutel, who perhaps is foremost among recent jurists in 
arguing for a scientific jurisprudence, believes that the 
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'*valii«-" of Irgal nuU or jHir|>uHi'H van he iriquinul into (at 
Ifiij^t purlially) 1»> Hi itMitilit' pnxH'Hun'H: 

"A rty^U'iii t)f Kx|iorirntMital Jiirispriuit'nei- in its 
< oinpIt't»* workingH wouhl not rHU-i's^Harily hv liuiUcd 
to sliiclying tlir officiimuy of vaHoMK It^gal cli*vit!t'H in 
arronipli^hing tlit»ir purpo^^i-. It could al^o throw 
tionHideriible light uri tjte value of the purpthm^ 
thoimclvm. . , /VUen^ in rraHori to believe that hero, 
and in many i>liier fields, Heientilic jimssprudenee 
vxniUl btH'oine th<* inslrnment of expt rimeiital ethics 
ill tlr^rjofiing a nrw and finer (nvili;*^ation/' (Somp 
Poteninfiii i^\s of Expvrimiintal Jurisprudcnve ns a 
New Hrnnch of Social Science, p. 82, p. 36. Ilaliiin 
addr'd.) 

Perhaps the controvrrHy can he adetjuately simiriiarii^ijd 
folluw??: Thert* i^^ ("onsidnrabje agrecrnnnt thai iJie 
uperatioii of laws and related InglitutionH nan he described 
ustdully using seicntific procedures. Many, probably most, 
jiirirfls are eoncerru^d alao vvith the improvenient of 
existing hiws and legal institiitions (the problcin of "good 
laws/* a.^ traditionally stated)* ^ome see such questions as 
beyond the ?^eope of scieiitific procedures of Inquiry; 
some argue tor an expansion (^f the type of inquiry 
succesafuily used in the physical and physiological areas 
so that vahjcs can be encompassed; and sonie inajntain 
tliat the ^ame general prtx t uureB used by physical and 
physiological .scientists can be uned to chuosc among 
possible values. The CDnlroversies are exacerbated by the 
niaiiy incoiisistent and incoherent applications of the 
name "value." 

The claims made by a school of thought about its 
present or pro bah h* future achievements often are said 
to be exaggerated by the opponents of that school. 
Thosfi supporting seicnlifie proeedures sonie times regard 
tradilional ''theories'' as moribund, as naive, as 
dangerously inadequate for coping with present 
problems, or as semantic delusions. On the other hand, 
traditionalists often claim that the alleged scientific 
procedures are trivial, inlernally iticonsistent, nuire like 
science fictioii and numerology than gemii.ie seienee. 
and lead to authoritarianism, (^ot some exan;^ N^s of 
such criticisms, see r.undbergi op. ciL^ and WaltiT 
Berns, "Law and Behavioral Science,'^ in llaris W, 
Baade, op* nit.) 

AiU)ther set ai controversies eoneerns prvdietion, Oliver 
Wentlell Holmes' tamous stateineiu that the law consists 
in nothing mort? than ^'prophecies of what the courts will 
do in fact ( 'The Path of the Law, ' flarvard Law 
Revieuh Vol % 1897, n, 461), has been followed by 
many similar eoniments, Walter (look s 1924 statement 
could be aecepted by many recent American jurists: 

''When a lawyer is eon fronted with what we call 
a iJ probleni, what he wishes to know, in order 
to irach a solution, is how ct^rtain goveriimeiital 
olfieials- judges and olfiers— will behave when ctm- 
Ironted liy the given situaUon» lie, as much as ifie 
physical scientist, is therelon^ engaged in trying to 
prophesy future physieal ? vents* \n place of the 
behavior of electrons^ atoms i^r planets, he has to 
deal w^ith that of human beings. If he wislu's to 
make a reasonably accurate prediction^ it l)ecomes 
necessary lor him to examine Into the past behavior 
of e<Ttain human beings =Jndges and similar offi- 
eials-in Hke or similar sitnalions -and it is on the 
basis of such study that he makes his prediction/' 



(''The Utility f)f jurisprudenee in the Solution <jf LegaJ 
IVohleins/' in Jacob Nlarks ffi al., I.eeturPH on Legal 
Tni^i .H, 192:^^2 h New York, Macniillan, I92B, p. 337.) 

So^r^e j>f tin* recent disaifF^'einenis about predietiun ran 
he u--* lily discussed in 'elation to what hm^ \m'n 
rliuratteri^^ed as ''tin' mi^ '^^ of llurlell/' Some eievcn 
days beiore the Baker ih f i.,^cision (one of the mos! 
iivportant caseH to nuich ihe Supreme Court during the 
[)erij>d involved)^ Fred Rod ell predicted not only the 
ii^Mieral outcome cofreetly, but also correctly predicted 
. *'ven of the eight vote?' cast, and was not far wrong in 
some other specific pvedietions concerning the decision. 
( 'For Fvery Justice, Judicial Deference is a Sometune 
Thing/' Ccorgetown Law Journal^ Vol, 50, 1962*) 

Rodt3ll opposed many of the views of judicial 
bchavioralists about predicting behavior, and inaintained 
that it was impossible to predict precmily because of the 
''infinite variety of quirks and causes'' characteristic of 
the *'nnnd.^' However, he maintained, the votes of 
Justices cart often be predicted in general by studying the 
Justices as "whole human beings,'" including their 
"temperament, backgroimd, education, economic stilus 
[and] pre4:ourt career.'' (ibid., p. 708, pp. 700-701, ) 

The behavioralists argued that Rode?r' imprei^J^f^ 
prt?(iictioii probably was not replicable "5' ^^irs «-"\u 
might attempt to follow his procedures. to J* 

Sidney Ulmer: 

"Rodeii correctly predicted seven of the eight 
voteK cast— an impressive result indeed. But in a 
larger perspective, it may be meaningless. For who 
knc>w8 how Rod ell reached his result? Can any 
lawyer replicate Rode IPs experiment and results? 
The important question is not whether orie can 
predict judicial votes in one case by intuition or 
shee^ guess, or Mirough persoiml contact with judges 
or ihcir clerks, but what replicable procediires are 
significantly successful over a long run of ClIScs, If 
Rod ell has discovered any successful predictive 
device based on inirnan factors/ he has yet to make 
it available to the profession at large=" ("Q)uaniita- 
tive Analysis of Judicial Processes: Some Practical 
and Thcorelical Appli 'nations,'' in Hans W. Baade, 
op. c/7., p, 165.) 

And (rlcndon Sehul)ert, in liis criticism of r'^Mlell, 
maintains that "'theoretical knowledge,'" not just ihx skdl 
of an excellenr prKiititionert is requiryd in bmimiic 
inquiry: 

*'Thc sophiBticated lawman, in the tradition of 
legal realism, predicts on the basis of his specialized 
<?mpirical knowledge; while the bchaviorallst, in the 
tradition of modern science, predicts on the basis of 
his theoretical knowledge," ( 'Judicial Attitudes and 
Voting nehavior: The 1961 Term uf the United 
Sfntes Supreme Court,'' in Hans W. Baade, op. ciL, 
p. 142,) 

Even among those who iii?liiiVi' ihat p i;diction a 
major part of jiirispruthfriiial ii:^i»'i^y^ then, we lual 
important disagreements haHcd an cof^flieting notions of 
sciimtific procedures, CGntroversi^^s of the type we have 
discussed probably will perpetuate themselves for a long 
linie to conu', in v^rw of the disagreements about 
procedures of inquiry ami the wldcHpread semantic 
(!f)n fusion in the field. 
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6. TERMINOLOGICAL PROBLEMS 



Skcng criticisms of ihe terminology umd both by 
legal prac;iit(onorH and by jurisprudential mtuho(lologists 
uan be found. For trAainple, in tlie IQSOs, Waller W. 
Cook said: 

**One functiori of jurisj^.^isltmcr, . to examine 
critically the terms umd hi th«3 lawyers stale* 
ments of bis rules and principles, and the 
concepts for which these terms starid. . . . The 
first thing that Blrikes one is Uiat down to date 
tlie members of ibe jegal profession have in the 
main, both in England and in America, refuEed 
to make such a eritioal cxamin-ilicp.. The second 
is, that WfiterB on juriBprudence v^ho have done 
so have failed to exercise mur}^ iaiuence upon 
the bench and bar, . . , V^h^tpwr the reason, we 
find such words as law,* *rtgb^/ 'duty,' and so 
forthj used by the legal profession generally 
without a real attempt to discover what is meant 
by them*'' (Cookj op. cit., p. 338*) 



In the 1940 b, Lec Locvinger critic? k^.ed 
productive circularity of legal *'definitions"- 



th 



"f*^cgal thinking] proceeds like a dancing 
mouse chasing its own tail, moving rapidly and 
gracefully hut staying on the same spot no 
matter now rapidly it moves, F\: examplt^, a 
contract is defined in law as enforceable 
promise or agreement. But when the question 
arisfa whether a particular promise is enforceable, 
it tan be determined only by deciding whetlier 
or not that proniise is a contracl, Orie of tl^* 
leading legal encyclopedias defines a contract as 
*an agreemant which creates an obli'^ation,' It 
then proceeds to explain that Hhe existence of 
such an obligation is csaonti-il to the tjxistence of a 
contract/ and further clarifies the matter by saying 
that the obligation arisei from the agreement ub a 
'duty imposed by law. ' , . ,The mental process is the 
same for practically all legal definitions. The pattern 
of legal minkirig is t}ie merry -go-round. 'A contract 
,s an enforceable promise; a promise is enforceable 
if it is a contract. Troptrty is the right to exclude 
others from the use of a thing; you can exclude 
others from the use of a thing if it is your 
property." ^Negligence is doing iomething a reason- 
able m^n would not do; a reasonaAjJe nian is one 
who is not negligent.' So runs the wisdom of the 
law." (The Law of Free Enterprise^ New York, 
Funk & Wagnalls, 1949, pp* 88^9.) 

Later Loevinger noted the many conflicting applica- 
Hons of some of the leading names used in discussions of 
the procedure of legal inquiry ; 

**Thn tern IS *sciance' and 'law' have both been 
used for so long by so many writers with such a 
variety of meanings^ clea/ and unclea*"? tliat one who 
aspires to clarity or rigor of thought or expression 
might well hesitate to use either one. . . . Exhaustive 
reading is not required to establish that there is 
neither an authoritative nor a generally agreed 
definition for any of the tenns jurisprudence,' 
'science,' or *law.' ' ("Jurimetrics: The Methodology 
of Legal Inquiry," p. 5.) 



Many terminological disagreements arc closely reiated 
to fundamnntal disagroemcnts about basic procedures of 
inquiry^ as is illustraied by the diverse applications of the 
name *1aw." Sonielhing of the range of application is 
suggcBtcd by the following quotations: 

\ . ,iiie iaw, . ^'ii.\y defined as follu»vs: The 
suni [otal . t iiw rules of conduct laid down, or at 
least consecrated, by civil society, under the 
sanction of public cornpulsion, with a view to 
realizing in the relationships between men a certain 
order- me order postulated by the end of the civil 
society, and by the maintenance of the civil society 
as an instrument devoted to that end,'' (Jean Dabin, 
Cenerai Theory oj Laiv, in Kurt Wilk, trans., The 
Legal Phihwphies of Lask^ Radbruch and Ikihith 
Canibridge, Harvard University Press, 1950, p. 234.) 

'*Law is a body of ideal principles and precepts 
lor the adjustment of the relations of human beings 
and the ordering of the conduct in society, Law 
seeks to guide decisions as laws seek to constrain 
action."'" (Pound, Law Finding Through Experience 
and Reason^ p* L) 

"The prophecies of what the courts will do in 
fact, and nothing more pretentious, are what I mean 
by the law/; (Oliver Wendell Holmes, '*The Path of 
the Law,'' Harvard Law Review. Vol* X, 1897, n. 
46L) * 

''[The experimental jurist takes law] sirnply as a 
man-made set of rules or controls which can be ■ 
changed to conform to the dictraes of scientific 
discoveries. He. . .concentrates. . .upon hov/ it and 
the institutions surrounding it function/' (Beutel, 
Some Pcitentialities of Exparimental Jurisprudence 
as a Netv Branch of Social Science^ pp. 1647,) 

*Mustice' also has been applied to a wide ra/ige of 
phenomena, many of the discussions are based on 
conflictiiiff philosophlea! points of view. (For a recent 
sample of yuch phll:^?ophical analyses, see "Symposium: 
A Theory of Justice by John Rawls," The Journal of 
Phiiosophy, Yol LXIX, 1972.) 

'"Crime'" also has i*een applied in diverse ways, ranging 
from ''definitions" based on niornl, social, and iheological 
conjectures to statements cha^ ''crin:a" simply deiignates 
behavior prolnj)ited by a legal code, Much the same 
variation is found for other widely-used labels elaiitied to 
represent key notions in jurisprudence* 

Even when one moves away from the views thf 1 arn 
overtly metaphysical or theological and considers allegedly 
behavioral inquiries in jurisprudence, terminological prob- 
lems abound-many stemming from the use of procedures 
of the type called self fictional or iniaraciionai in Chapter 
L For a discussion of such topics, see Section 6 in the 
Chapters on Sociology, Politicaf Science^ and Psychology. 

7, COMMENT AND EVALUATION 

A high dcCTee of confusion prevails among some writers 
on jurisprudence about the procedures of scientific 
inquiry. Those trained as lawyers often have outmoded or 
Inadequate notions about science, although perhaps that 
situation is improving. The recent behavioral scientists 
who write on jurisprudence frequently are enamored uf 
elaborate formal models; their actual procedures are 
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.^ifiiif iiiiir^ i! riiiii RiiniV f^iiiiiiiir U) kl\V C>l(pT JHl I HJHi)[ MIH" 

j^nirHhirt-K [hny offitMiilly rij-vi, riircHijrluMU llu' fii'H 
iluTt' i?^ ii i4Lrnti|r ti'iuliMU-y U) b<*^in iniisiiry sslih I'lniionii^' 
[iliJUHihli' i^onjtM'iiin's thai art' ahsinn^'fl t<'i hv HiM.iiitj, 
{livn to dt'diic!' u<)n?^Hju('fU't'H. TlU)?ir ('c)ii^^r(]iM^fH't^i; iir** 
HOiin'tiiiir?^ ti'HiiMl liy obHervaliun, bu \ i)(i%*n ofv jinl^Hl ifi 
ii»rtnH of tlidr appanMit plaimiluliiy nnd Uy tlitMr 
iigr(M*mtMi» witji utlirr lirHlinpi iimivmd to hv \varriui£i'fK 
Stiirif' conuruMi tutors r^^gurd law m a nivim'imlifi^' arvu 
hrvAiUM* in:liial s^tatult'H and judic^iu! (IfiiisitJhj^ uro iiol 
iirriviMl at iii tht» sanu* way lliat i^tUiMilirit: am'dh)m ure. 
llt>w<:v«'r, tluTo arr no theort'tit al tir liM-linoloi^ital byrrliTH 
ot whidi Wf are avvan' timl %vonIcl preclndt/ inquiry iiiU* 
Irgal itk/il ihi linrif^, pnvrrjiscs. aiul bt^hiivi^^r ijv fhi- Hani*- 
|)rui!«Mlur*'ri uf itu]iiiry j^rirnlistH us<' in invfstig^iling uilwr 
human beliavior. Allluufgh Iht' niaisiiigi iiiti^ifJniting, unH 
c-!if(irt!iri|r oi lawr^ has lufi iinnally btU'ii clt)iir' l>v y|fplving 
rit;ituitiijr prooedun;^, the rtjnseifnnnec*^ nT llioHf f aws a!i(i 
Uit^ procfdiim nmd in (Miauling and intt^rpn'tiiig thi^m eiui 
Im* studied H(!lt*iitififai!y. The ^y^tfin af la\s^^ of a givcri 
yovixiirrii^nlal unit ean be r^xaniiiu*(l us a forniiil Hystnni; 
tbt bjgifiil in UTrrlaiion ol laws vaii lir inv<*^li^ni5.-(h 
ullegtMl siuiciionM lor lasv van unuiy^t^d; but ii 
tbuM^ ac'tivili**'^ cxehideB 
^cirntific iilif iiiry^ 
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LINGUISTICS 

WORKING DESCriUTlON OF THE FIEE.!) 



"B" IN(fUlSTIC Hi-ienl!Hl^ inquirt;* irUo hmguagu nmv- 
H .Uirt'H, hmlorical cliang<'s wilhin languages, und tin* 
rnlatioJts iiiiiorig lafigiingeH. i^immyriibh t*riiphnrtiH 
is phict'd oil a laiipiiig<ra Hysti'rii of rtoniidy md llie ways 
jii which wunls and f^n: icni;!-.. arc lonnt'cl. LiiignisiM ufu n 
have focuHcil their inqnirit'H on the priiuNptrH iHjflcrh'ing 
ihi! cirguriizalioti ol IlinpjUiiiJiJH rulhtT ihuii on l\\v iuljijE^livM 
behavior <>f hunianH tlirougli lariruug<^ \ml ihn laticr aUn 
is iriv(!SligaltMi. 

2. OTHER DESCRIPriONS OF THE Fliai) 

Some writ(T« ^Mnphafc-ls^c linguiHtir^ primnrily inqniiy 

into iht* siruj'tiir*' a !'Uigii<!ge ii svj^terij <>f (^(^diiig. 

rather than on the mus uf Ungiuigi; i» udjiistivt! i)i'hnvk>r^ 
,|t>hti CnrroUj lor cxaniplr:, my$t 

'LingiiiHtic Hin^-rilisy are eugifgtM in dcvclopiiig 
boiind nody of Mjientific abservnti jfi^, faci^, and 
s)^ilcmalit! theor)' about laiiguiige in i^<'ncral and 
about laiimia'^es in pa ticular. , , .But it mmi not be 
lliuught thut linguistic d m coric«*rfit)d with all phases 
of human conimunicaMon, Inslriad, it narrows itfi 
at*onticm to the study of latiguageg conceived an 
what may he called liiigiiiitic codes." A lingtilstie 
code may be Fcgarded as a ^ygtem of distinct ^;oiind 
symbols iindiTlyMig thfi mariifest Hpcoch behavior a' 
the individuals comprising a gpeoch cunimuriity/' 

tThe Study of .Mngmgi^ Canih ridge ^ Harvard 
Jni^^fsity Prrs^, 1953, p, 2,) 

And Roger Brown says: 

^^Linguistics aims at providing coricepts that will 
serve to describe ell laiigiiugcs and which can be 
used to contrast languages in regard to sound 
system (phonoUjgy), ruU-s for w^ord formation 
(morphology), and rules for vv^ord comhin.iition 
(syntax)/' {Words and Thing.s, Gleticot?, Free Pregi, 
1058, p 220 

Some writers einphasize the u^m of language im also 
being part of linguistics, fl,IL Robhina, for example, says; 

*'IJnguistici is quite sirnply the ^icientific study of 
human language in all its rnanifcstations and uatis, 
near and far, preient and past^ without restpictiori 
on time, plavc^ or culturi^ The. . jtudent of 
linguistics studies languiiges, his own and forefgT 
languages^ as examples of niankiiidV faculty of 
lanpJage, to learn more about the way language 
workg and bnw it may best be described and 
analysed.''* (*The Structure of Language/' in Nod 
Minnis, cd., Linguistics at Lspgff, New Vork, Viking, 
1971, p. 15.) 

The role of language in human coop e^rat ion may be 
stressed. Bernard Blocdi and tTeorge f., Trager tleseribe 

*Sec the Chapter on Anthropology, whrrt? I ingu Katies aim is 
discussed. 



!iil[rui^tif:s an tli?» ntud^ Cif the '*AystcrnH tj ufbitrur)' vocal 
Hvuibols [)y Fru'cuij^ ol wliicli u M)f.:hl groiip rOfiperaU'H.'' 

Sotrirty of Amcririi, l^?42, |»^ 5.) 

Typienlly LM^Muirc is ri^pufbd i*^ a fiUMhnrH'rUal fonn 
of huiTinn bcfmviorj p.irtieuljrlv ^vhen JhjnuMi and 
riOfiluifnati iM'liavior arc eortipared. bugi^nii' J -4. llemb^rHt^n^ 
fwr i^xanipbs nays duit !iii|^\iihHeH in tiic 'VcisMilific -tudy 
lif hiruuin lar.^niagc in all U uianile^^tationsj, as one of th?* 
rno^l nnportnrit Ur^pecls at Kuniun behaviour, and perhap'^ 
tiie nH)st rliurnrli rirtlieally h^nnan,' (''StrU'Uurul Orgauiy,a- 
tiori ii{ luiiigu-ig«^ 1— |- ho/iolnp^s"' in Minnie, op. di., p. 

:K ^^KTfJOPS AIND TYPES OF INQUIRY 

Ihifuurii.sl^, grannnariaus^ aud philolog'ril^ have tradi- 
tionaiiy tlcall \^\ih the Btudy oi language. Linguistics as a 
Hcienec is a rcldljvtdy mw ami Bniall fieid, In the Uniied 
StaLii.i, defcirripliv{? iirjgiij^ties ba^ deve leaped nmiidy since 
the first part of Ihrs century, stiruu luted by the work of 
Fianz i^oas ar>d Iviward Sapir on American Indian 
laiiguagoa. The ^^ovc^r^l!^_c;lt■gponH^Jrcd training prcgratuH in 
fn resign ^'inguagcs during the \^'or|d VV^ir II period helped 
to advance linguistic rtcicnc e in the United SlatCB. 

''Natural seiciice'' pnicjJurc^^ of hiquiry wer'^ .^Iroaglv 
cniphasii^ed niitil recently ^ %^'hei4 mentalij?tically-o?ientcd 
procedurcH becrimc [ roniinen^ i.eonard BfoomfieldV 
defense of behaviori.^l!'" rrietliodfi arid his insistence that 
liriguirit^ avoid "mea/uug" as not capable of being 
investigated in on oEv^clivft and preetHc way vvas Uighly 
influnntial for many )ei'}rs5 but his general poinit of vieiv 
has come under itros'g at lack* (Xeonard Bhoom fields 
Languoge, iNcw York, f foltj 19?'n) We w\[\ considcT fifBt 
the ncsnmnntelistic^ *'na?.ural science^' phage of linguislicfl^ 
and then move to thi^ "revolution^' aisoeiated with the 
work of Noam Chcmsky* 

Much work in lingiMBtie^^ emphaab^^id spoken languages* 
\jA{. Siurtuvant, for exa?7ipie, sayR: 

*V\ li^ngua|C is a liystem of arlntrary vocal 
synd)ols l.y which mcmben of a social group 
coopeniLC and interact, .The word nocuf stands in 
the dcfinitinn to ejt elude the human activiliea 
denoted by the phrases gesture languagG^ sign 
kingmgp^i written ian^mge^ etc. All o? ihetic are 
important activities and proper iulj^jct^ sf iuvestiga- 
tit)n^ and heaides they have obviuUB confiectionB 
\*^ith audible speech. The only reason for excluding 
thum from our definition is coiivcnlcnce; tfiey arc 
four id injt to behave in the same way m audible 
language^ and so they cannot cofivenienlly to be 
trfatcd scientincally at the Bnme time/' {An 
Intrmiuctian to Linguistic Science^ Ne.w Haven, Yahj 
University Pres^, 1947, pp* 2-3.) 

One reason for the cnipshaiis on vocal language h that 
onie cif the very eady aehievemerits (such as (irimrn s 
IjUW in the nineteenth century) concerned regular shifts in 
sound from the Protod iido-Europoun to the lVt!to= 
Germanic languages (eg,, the original consonant i In 
claH&ical Latin ehatmes to /ft in Gerinanic; the th in the 
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Kiiglii^h thr4H* iU)rn'S|io?ul>4 lu t|io t inline I>utiii trf\^)- TIh? 
(inlorlv i]hiirai:L<*r of Hi)UfHl 4iirtH, Nvliieh occtirrtRl 
indojM'iicK^ntly q( graniiiiiiliral fti/Hl^oris and ' mannings/' 
iinpri*««<l inuriy uhHi'rvtTH* 

yhivy nlher obj^t'iTml n'giilurUieN ran b^? rlnHcpilHul 
liurfuliy in terriin of tluMr f(>i'jiiiil finuilioriH or othoi 
sitnilaritit and difftTt'iict's williin u isngiiugi!, wilhoiU 
regard to fho ^pt'cifie "fneatiifig?^'- involvi^d (i.o., wliut l\w 
^^pl^■, ur fiatii^'si, arc applii^d U)) or the rjat<'goric»s \md in 
mtiunu! gramniar. Viirious liiiigiiygt; fornix are 
(ponpnd (ogt^fclipr bfcai!*?<' of lUirif structural similarlli^'H 
vvilhiii ii langiiMge; t!,<r., in Knglirfi nwn nnd 6oy are 
clas^til l<i^(*tlu!r because <in<^ oai? be Miib^filutv^rJ ror ibc 
olJior lo yi'»dd an nitcTaiKr tluU is^ grairimatirallv 
jierRiisj-^iblt! au^urdjiig to iho ruU?v ol Kng!isli, not b^icau^t' 
of tSu'^ir specific ' mvm'wgA'' or iHHuiiiHe th(^y arr both 
iioinnH Ml Iraflitional granunar. Our imditiofiai graninuUical 
C4t''g<)rii!f> («.'^p<?ciallv if vii wtul Urf r<dlncting utuvcrsally 
?le<M^^sa^) catcgoric^s o!' fliuiight) do not fU ituiny 
lungUiipt'H. Fof example, the ehiiractvrintin nouii-adjecUvi^ 
rolalfion (in which adjcMttivts^ tb^^^ignatc qualities of 
''Hul»?itj*iiccs ^) foiijid ill Irido-Kiiropean la.nguage*^ is not 
found in nuuiy othtT hniguugrb (liuibiding AiiUTJiian 
bidiiiii laiigiiag<!H) that rist" an action v<Tb-lype expression; 
''the Icid i? green" wfjidd bu tranftlaled as i^omctbing hke 
*'the h af greens/' To :Utempl to ii^e our verb and 
adjertivt' nategorfes fof de.^oribing sunh languages k^ada to 
a dsslortexi mid inefneient grainniar. (For a brief 
disi;U.?Hiori of Bsiicb matleni, me Joseph \L Greenberg, 
■'Lungiiage and iJnguiHticSi'^ iii Bernard Hen l??uiL, ed<, Thfi 
Bahnvutmi Scwnccs Todasu Ntnv \ork, Basic fh)okH^ 
1963.) 

MoPf* i^enerallv. inany aripertj of [ndo^European lan- 
gu^gt'Siiru not found in otiier langi age^; 

.,ricariy all the .structural leaturfi! ot our 
iariguugc which we arc incfifU'd to ancepit us 
uriivi!rsal— features ^uch m the actor action Bcalence, 
the elaborate parl-of-dpted* syslrni, or the special 
iutleclion^s of our nouns and verbs-arc pecidiariHes 
of the Indu'Europcan family of latigiiages and arc 
by tKj nieaiis universal in human spe«eh.' (Lconani 
Bioofiitield, Linguistic Aspmts of Scknce^ in 
Intvr national Encyclopedia of Umfiod Science^ Vub 
I, Part 1, University of Chirago Press, IQSQ^ p. 

Larig^Jage often is viewed as a lype of calcubis in whiuh 
the slruettiriiig of th*^ eleiincnt-s^ thu '[:>atlerniing/' i.^ ihc 
focus uf attention. There then can he an uulefinitc 
nunibep of calculi, having quite different itructurcs and 
trafiBfomialional ndcs; the objective of linguistic inquiry 
ii to d escribe the forTnal structure of the languages that 
are or have been u^ed. In rcceiU years, m we shall discuss 
lalef) inany hnguists have been c»ncern''d with possible 
underlying {''deep") structures that arc conmion to many 
((ir all) lan-guages, and there aho have been many 
alteniptjs to reinstate ^'meaiiing'^ a^ a proper concern of 
linguists. 

To aid in the study of formal structures, linguists 
developed many technical (leviees and techniques of 
inquiry. Coniplex mechanical aids were used in the 
analysis and description of sounds; 

"The sound speetrograph is a device which 
transfornts auditory into visual patterns. It readily 
and rap id I v gives us itiforrnation about the physical 
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(.'oniposititjn of .spccrh Hou.nds, whirh previously 
either sva=^ not obtainable or eould arriv«;d at 
only lhn>ugh tiniCHuniHiirifung ealeulalit^ii^. Another 
device, ^lie pattern pi a y back t allows m to convert 
vlHihle patterns into sound und makes it pohsihle to 
fwahiate the euntribution of variouH t'eatures in 
tiiukifig j?ound recognisable and understandahie- 
X^ray sound motion pictiires of the huriHin vocal 
truet periiiit uh to invc^stigatc in great dc lail the 
fornmtioii of the sound avA lo subject this even^ to 
pliy sioiogical, physical, and psychologicol hludy.'^ 
(john LolA^ "Linguistics: Symbois Make Man," in 
hynn While, Jr.^ Frnntivrs of Kninvledf^c in tlw 
Sludy of Mnn, New York, Harper, 1956. p. 218.) 

Hat lie r than vit^wing letters and words as the hanic 
olenieiit'T^ from whicb l.inguagcH are cnmposud, linguists 
iiave stuciied units such as the pfwiieme and mirphcnip, 
will be discussed In Section 6, sonio d^sagtiieint it is 
found ti3 to what tliosc narnes dcsignatt^ but the 
following quotations illustrate the generid way in whieh 
tlicy are used: 

""A phoneme, then is either a singit spctHdi sound 
or a group of similar speech sounds, which ih a 
given language function in the same vva^ [A] 
phoneme is a minimuni unit of distinctive sound- 
feature,"' (Sturt?vanl, o/j- cit,, pp. 15-16,) 

'"The morpherne is a unit reminiscent of the word 
but not to be identified with it finy more closeb^ 
than the phoneme is to be identified with the letter 
of tlie alphabet. The morphernc: is the miuimal 
seniantic unit. . . . A plural form like dogs is not a 
single morpheme word as it analyzes intr) the free 
iorm dog and the bound form -5.'' (Brovvri, op* cit,^ 
pp. 505L) 

'The riiiorpheme is the smallest element with 
whieh meaning can be associated. , , . In the fol- 
lowing exam pis the rTiorpheme divisions are indi- 
cated by hyphens: The-cat-s-are-purr-ing. (Lotz, op^ 
cm p, 218.) 

Other presumed units, such as taginemes and sentenmj 
have also been diffcrentkted; in general the principle used 
in much linguistic inquiry was to search for the smallest 
unit of a particular type^ and then to iiiycstieate the ways 
in which those units were combined, mucn as physical 
scientists studied atoms (and later constituent parts of 
atoms) and their combinations. 

The achievements of the earlier 'B loom field ian") 
phase of llsiguistics often were highly rated, and there 
geeitis to be no question but that tlie structufcs of many 
langiuages were described usefu?!yp In a number of ways, 
however, dissatisfaction waa expressed by obaervcrs both 
inside and outside the freW. The range of language 
behavior investigated was narrow^ the adjustive behavior 
of humans through the um of language was largely 
cKchided, and in general the emphasis was on form or 
itructure to the exclusion of the "functions'' of language* 
The dissatisfaction was often expressed ao a need for 
lirigiiigts to investigate "meanings*'^ 

Within liiiguistics, an ianuential change in procedures 
occurred in the late 1950s that involved an explicit 
mentidi-^m and a revival of the doctrine of innate ideas as 
Cfpoused by Descartes and Leibniz* Noani Chomsky, for 
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riphiH tluii brars a 



^iit>^)girjl a frhri [jrin- 

llril niiful irt Hisirhahing 
iiion* Lhiiii a fonr-l-'lh^r, AiigltH^uv>!i wofiUhunuHi 
iiiirulH t'sisl iiiul il i? our jnh pHyi Jioli^gis^lH i() 
siufly tlu'^-*/' (Clioiusky, "Re''('ai ( ioTitrilMifioiiH [o 
Ihv 'Tluwy nf fiiiMt*^ ' Idoai^/' ill [Ici^^ri ('oJii-ii 
iiiirl Marx \y, Wiar'uf^ky, 'd^., ttu^fj^r/ Sfudirs in thv 
i''hilo84fphy of ^ckn^ fi, * *^|. Ml. Nrv Vtirl, 1967, 
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Hloorn fjr-ld : 
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liuguirilic^^ the chitt ennmy that Blooin[|*M(3 niei ^va^- 
that habit of thought which w cjli^^d rni ntalUm: the 
habit f)f ijppealing to mind and will an ri-iiidv-Tiuiclr 
f^xplafUitioiis of ail pu^siLIt* proLIeinr^. Wml ineti 
iUgard this fiabit ils obviuUH comnu)ii sfMitr; but \\\ 
BloomfHid^ vifiw, m in ihat of otht'r scientists^ it U 
mere ssiipt^rBlition, tin fruitful at he'^t and deadly' 
when carried over into Hcfentific Ptuseareh, ' 
("Lionarci Bjaomfidd," LariguagG, Vol. 25* 1949.) 

Chomsky argutid, on ^touikIh .-aich the iundainifitai 
iiinilarity he believeg fr^iind iii the grainniati cal 
structure of all ianguage.s and the qieed with wh ch a 
young child loanis to c<onstruet pt^etences^ ibat thf^ 
principles of laiiguage must be innat^i rather than learned- 
The gyritactic structures of a langusgu are logically 
generated in accordance with the tuI^b of a language, and 
u^e ** .:ind^' decide^ which cornb^lnations of soiinds 
pt^fmissibln gramfnaticaJly. The task of linsniits is to make 
^xphcit the rulca that connect sound aaid ''n^eaning'^' for 
the infiaite nuinber of sentences that tian be uttered 
("^generated within a language^ In carrying out that task, 
the ^'deep Btriicl^ire^' (involvin?^ meaniriti) of the language 
fs inv€ati|ated as the underlying basis for thn '^surfacr 
itruciure (the %vords imaking up the spoken seiiteiicej. 

Choiiisky was led to many of his vicwg because 
Craditional structural iinguistic inquiries hr.d difficultirs 
1*1 th syntactical problerns. To illustrate m instance 
often mentioneclj the sentences John m mger to pleme 
md John k tmy to please appear to have the same 
structure* hut are ^esy diff^^rent syritactieally; the 
structuralist procedure.^ encountered difficidty in ade- 
quately describing such differcnfes> In addition, syntan- 
ticaiJy ambiguous sentences such as / like feer iwoking 
Were irouhlesnme for struct Ufa! iinguista, Chomsky 
believed such difficulties could be overcome by a doctrine 
involving different deep itruf lures that ^ere CDiicealed Lv 
similar or identical surf act structureg* (See Choniskys 
IjQnguage and ^findi New York, Harcourtj Braced World, 
1968; Carlesiaii Lin§uiHics, New York, Flurper & Row, 
1966; Aspects of the Theory of SyntaXf Cambridgt'. 
M.I.T. Pres^^ 1965; and Syntactic Struciitres^, The flague, 
Mouton, 19.^7.) 

Nof bii| after Chomgky s i evolution, his views v^ere 
levcrely criticized by other liiipists (including some of 



\m uwfi Htudenls) win), hii^yeyer, retiiified niany of bin 
proet^lureM of impiiry. Tlitf "|ieu<*raiive senianiifUHtiS,'^ 
inehiding Paul PoHlal, John ]Um, janies ^^'f:awh»y, mnl 
(leorgt? Lakoff, n\jecl ihr nlmrfi division drawn hy 
<■hor^^.ky helweeri ;^yr,lax and Heniantirh, They utlt^mpt to 
runvf' from nieaning to Hurfune Hlriietun^ -^vithcnit irivokfiig 
deep striioturcH* hi addiiioiu gennrative j^enuniticirits^ 
enipliaHii^e the occtirreneo ol uitonnuu'H within an 
ijpproprjate f;onJexi; a granuiiar Hhonld inehide rido^ not 
only lor proptTly formed HentenceH but for the Hi^tliiig 
(C'g- In^tarHU's wlirre we normally would preface a 
rorurnan*! by ''pleaHu^'' eontraHted In odii^i" tHjntext^ 
whiTi' a bttint eonunand woulc^ be given), 

AUhou{|h ilie d^'vinlion of Iuk stiMieni^ and otiier^ from 
i.hoiiisky s virwH wa;- ac:€(>iii|j,Mii«Mj by luiinli lii-at<'d 
( (?ntroverhjv, the "ridjeln" share hin general fr;une of 
relerenee. (lompaied lo miiny <Mirliur liFigui?^!?^ who 
oinphaHii^ed dcHirabiiity of a vlmv (^onn*.'ciioii bet\ve«^ii 
siitMilifii^ conjeclureH antJ the evidt^nrr (Hom<*tiines ex- 
pr^'HHcd by iuigulHlj^ as the iummI for theorii*^hi^ to he 
data4)aHed), the newer group regard*^ il an nsrfid to 
"hibornte highly speculative eoiijeeturej4 fai in advaiiee of 
tlii' evidence. The eommenls by Paul Postal about a paper 
in whic h he atleniptcd to derive some nniver^ally true 
^tatemeritH concerning language ori the bahin of a 
conipari^iHi of Mohawk and RngliBh illustrate thin cleady* 
hi response lo a critic who wondered about making 
^Miniversal statements on the basis of conirastive *^tndy q( 
only two langtiageBr" PoHtal replied: 

' \ .A would he willing to postulate universnl.^ on 
the bnsis of an eyj^n weaker ntudy, nam el y of ont^ 
ianguage. . . . There seems to h*: a btrang** idea that 
one should play il sufe aiid claiin as little as 
posnible. What'^ wrong with bamng a unlvcrHal 
hypothesis on two languages. If itV wrongj then 
doge OS of people will ini mediately eoine Forward 
and present the evidence. It is clear that the ideal of 
studying, say, a hundred or two hundred languages 
and then stating hypotheses is wnnf^orful. The oad^ 
are that if one did that the hypotheses wouid he 
much more correct. But unfortunately no one has 
been able to do thai, I gee nothing wrong with 
basing hypotheses on the small number of languages 
which it is posgibic to study at all by one person , 
and letting those who have not studied those 
laifguages, but have studied ether language??, deter- 
mine whether these hypotlieioa aie correct 1 see no 
possible flaw in that approach, li seems lo ine that 
its perfectly reasonable. Sc I canH imagine why 
you object to it/' ("The Method of Universal 
GramniaFj'' in Paul Gaivin, ed., I\hthod and 
Theory in ! inruisUrs, The Hague, Mo u ton, 1970 p» 
1 3a) 

()lK*T points of view than th<ise just discussed also can 
be found. A I though the earlier taxonotrile procedures of 
Ih ! siruetural linguists, focusing on "ilein^and- 
anangementj" appear to be de-ernphasi^ed by most of the 
• ceent linguists, there are those who regard the revived 
rnenlahsm so prominent in the field as fundmncnlally 
nonscientific and who wish to use the ''enipirieid ' 
fnethods of the eariier scientific linguists. Perhaps the 
chief rcpregeutative of that point of view is Chades F. 
Ilookett, (See his 7\e State of the An, The Hague, 
Mouton, 1960.) As in several other behavioral fiekk, 
Uiose who n^ost blatantly use nientalistic gnd diialistic 
procedures are likely to insist that they are 
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'Ml .j rufiRH: 

-rhMiiifii' anil tlial t = filitiriu?i nj' llnir f ir< >rr(linvri, snrli ii?. 
llio.m' iruul^' in ^ "JiaphT I, ^-ijiiply r^'lNM't i\n innluiy MtiiTow 

1. HKSl!i;rH ACMIKVKI) 

iJiigiiiHts lun*' ili'vi*lojMMl !i,-t rill liH'UinilH lor tlr^r rjhiii^ 
immI rninpuriti^ iIm* roriiial Htrrisiuri*^ of hni|:uj^i*H. ijuiiiifOH 
in Llriw*' hlrdrt iiff'^. unci roiiiH'clioMH aitii>ii|j huiiriui^cH. 
iMttii llu' UThni(|iM'-^ i)\ \i[{\{\\v\ (i^ril iwm ihc dctailiMl 
^lilltMn^■nl^ <»l" riiitliriifs ^iri* lii^Jihly U'clini.nl, Honir 
imliraliihi ihr niaifi ar<'|j?^ in Nvlnrli !iii|iiii?^t^ work 
pn>vi(l<^<l hy < iarroH*^ «'lii^:^in(:aliiMi nUluHigh oUmt?* Nvnuld 
HulMlividi' ihv lit'M diH i'rriitly . (larfnil iinUMl thr rollowiiig 
<U anaK Hi:- f'hnni'hrs, ihr Tiption oi HuiUiil' 
in {t'vmt of artit'iiiiiiory ^>r ai^ouHlii: prinriph's; l^lion niirs, 
thr cla^Hinrat i(Mi ui sowtuls in {f'rtm oi nutii^fial iiiiit^ 
(jihnrii'njt'^): ]f<irpfi(i(i)i^\\ ihv Hl('ntili<"ali(Hi ui r^-iir 
plirinr?^, riicl ifi<|iiirv into (lirir arijii^t'iiirni?^ in an 1 

ihr rnorplu^init' cluiiigrs tliat cif i iir in <li( hTfMil j^niniiiuii 
rai ecifih'Xb: Alfyrpfutpfiinu'riiit'S, l\\r iiivd.stiiiulion til 
[>lioru*nii»' variaUon?^ thai arc Iouim! m mor})\MunvA of^nir 
iri (liiirr<-nl iX!'a^niJ*iiti<'»iI <-(»!iI*'\In, anil llu* rorihtitiUiun ol 
iiU)r{iliorti<'S ffijni |ilioiu-t!H'?^; Svttl(ix% ihv. iiivpsiigatititi ol 
[hr wayH in whiuh H^uimcv^ litv. built iip i'n#ni wonlH; aiui 
IjiLVivo^iirupii \% ihv ^tMrrli ior lh»- r()iM|)Irit' liHling oi nil 
the "niruniniifiir' rlniiotilH iti a hinguagts (Clarroll, np. 
r//.» pp, 24-25,) Htalcd i^tMiiTally, linguiHU havi* flnvc'luprd 
rrar^Oiuibly ail<»q!iaU' (k'scrif) lions of a largt! nuiiUX^r a( iUv 
world H laTignag<*H, allliorigh ^^onn' languages fiavc iioi hvvii 
dt-^t'rilu'd and «*xislifig (U-Ht_'.ri[>lion:^ arn Hu!>jrut to InrtlK-r 
corriNitioii and ifvi[>n*v<>in*Mit. 

-!?lrn(:tural lirigiiiHi^ have tlnv"iup<'(l hasie [)r<>i!t'diir<*H lor 
icloiiliryiti^ plu>nrriies awd niorplu'iiw^h afid for clrM-nhiii^ 
thr sound paltonK^ iaiimiagt'.H, To rnontkiri only m\v 
oxauiplr. lingiiiHl^ luivr ujijnd that ihv nund)er of 
|diorn^ni<^5^ in rnosl iarignagus^ varicn Honiewhurc b«twoon lo 
and 50, and thai iIh^ phoiuMnoj^ in a given language may 
be made up of eoirdMiiationb^ of vvvn fewer di.Htinnlive 
pliOiiohigieal feuturogi, ^neh m tho^e of plaee aiid manner 
of artieiilatioru \\\v ubilily io cotilrol tlie various 
con figurations of the vofal traet iiivrdvefl in tlu^ lringuagi;"s 
phonologicul form bh an important part of learning a 
language. (See Mobluns, op. vit,^ [>p, 2'^2 4.) Miieh userul 
w<»rk; lias alno beefi doiu' on grarnniatinal gtMuUnre^^ 
(%vritlen and .Hpoken) arid on lex {cons. 

The aehieveinentH of the titnietural linguiiu^ in tl eir 
work on the formal slructiireg of laiigihige (althot:g!i 
uiiieh eritirjs^efi by mmv of the renent liiigiiirtH) 
Ireqiiently ha.s bron ab^ii's^ecj highly. For example, \t\ he 
(nid'iyr>(iV Clydt! Kiuekhohn doseribed Inigiustica m the 
hehavii)ral H<:ieiU:j' field llial had achieved results most 
u<^arly resembling those of i]m physical scicntistH^ and he 
suggested ^<*vpral reasons for ihe ^ucceHH of linnfuislie: 
iiiqnirv. iangui^tit' chauges unciir at a relatively slow rate. 
an<! often the tluia availaljle are extensive; on '"hido- 
f^nropean, SrniitiLU and Sino-Tibetan languages thure are 
available St. i^iiual run^ of four to five lluniHaiid yearn." 
Irnpiiry in sornc^ areas of human bebovior can be diffieidl 
beeauHe the in(|uiry rnav HerioiJ>^|y niodity thi^ htdiavior 
being investigatefl, but formal languagti struetures are ncH 
likely to be ^o modified (*Antbropolo|:y/' in james H. 
Newiiian, ech, lllint Is Science^, Nuw ^ork, Simon aiu^ 
SelniHler, 1955, Mfi: fV ^^W^^O.) 

Th«' type K>'f agreerneni reached by in(iuirors in 
dfiseriptivi' !iriguisli(^ (undr rstcHKl in terms of tlie fornial 
^Iriieturei^ a^ duseribed abi)Ve) in far lens eommon in other 
arean. inohahng hii^lcjrical or eomparative lingiiiBtics and 
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?.tudi('H of hni<ii!ag<' iii g<Mrernl, "^vhcre I'onjecjtiiriiig «iflrn 
i- tltMH' \\\Y ill ,u|vaiUM' (if ilic (^vich'm:e, HiMM'iiliy, an vvt' 
linsf nrtteti, rlahnral'' i'oiijeetiireH iiliiiiit hnruan hinpnip!? 
bidhojor liavi- iMM-iino- proriiinc-til in tlu* iidd aiifl aim 
\)i\\v Ih'rii iuriiuMiiial in srvrral of llie iMher btduuiisnil 
srinir'.' ni'ras. Hnnn' of tliOHi' iHsiu^s will [)«* (h>nsHHed 
iiirllier ill later MMiionn of thif^ (^hiipler. 

Ml jell Kurk lia?^ lireii dune lluit liiiki^ log(*ther eoueerrrH 
nl lingni?=iH and tlio^c (d cith()r hulii\vioral Heiuniii^ts^ s^Lirh 

anlhrnpe^iogiral lingnislicH ( si'e ( iluiplnr on A!ilhro|K^^ 
ir^y). pHu^holiii*fiiiHlirs in an area mill a eonHiderahle bo3y 
of liit rutints tlu: entpha^iH luM lu'eii ori Hurli t(j|>i(*H us how 
rliildrefj a(c]uiii* langnagr, llie n'latinn of Iieluwiur 
(lisorjli^rH to Hpcerli behavior, thi* eorineeiions iieiweun 
p^yebjiKi^ii ;il trnil' and lingiiiHln- palt^'n.H, and rn the 
study oi siipp{)5<iMl iniivorsal icuiuri'^ «)1 the huniaii 
"niintk ' i^i'v Sul Saporta, ed,, Psyvh jUnguii^!ivs^ New 
llidt, liifiehart aiul Win^on, 19'>U l^orn'r Hn*wii, 
<'d., f'svchotin^iiislirs^ Svlvptvd i^ipnrSi !s'ew lork^ hWw 
Prrss, 1^)72; and Jakohovils auti Miron, vit^) 

b.arli<T Mork in KixnoliiiguistieH oflrn refleeted the view^^ 
of fieirifiiniii \S |i<»rf cnorernirig thi* irilluunce of lantrnagi^ 
( ill i idiuri' : 

'\ , ,lhc^ huekgrouinl linguistic isvstrin (irif «)ther 
vu>rds, llio grafiiriiar) of ea'.di hiu^niag>!^ is not nicri-ly 
a reprodiuin^ inslrmntnt lor vuieuig ideas Ijiil 
rallu r is ilst'll the sliaper of ideu.s. th*' program and 
guide for the individiiar:5 nienta' aetivity, for his 
analysis of inipru&Hions, for iiig syrufnisis v^f his 
niental ntotik in tra<hs Kornnibiti>r] of ideas is not 
an independent prc>ceHg, strictly n'tional in the ?>ld 
srnse, but is part ol a particular grammar an<l 
tliftVrs, IVoni ^ligiitly to greatly, as hptween different 
grarninarg. \Vi- (lisHect riatiire along hnes Ldd down 
Ly ouf nalivu langijages. The rategories and type^' 
that wc iaolalt- from the world of pliunomena we dt ^ 
not find tberu because they §tiir€ every observer in 
ihe face; on tliu eontrary, the world is presented in 
It kaleidoscopir fhix of iiiiprcssioiu^ which has to be 
organized by our minds— an agrfirtment thai holds 
ihroughoni our speech community and is codified 
in die patterus of our language* (f/ie Tachnology 
Rt^vknih VoL 42, 1940, p, 2310 

Mci-v recent work has tcinded to reverse Whorf'g 
tMnpiiasis and to investigate the inflncnces on language 
of soi-itjnultural factors, such as social status differ- 
(Mices and Hociocniinral ehanges, Sorneiimcs langitages 
and sovhtim are viewed as separate^ interacting 
entitieH, hut Hornetimes they are viewed at least 
partially in the manner we eall transactional (sec 
Chapter 1). Dell Hynies and John G umperz particulady 
have argued agaiiml tlie mcthodc>lQgical separation of 
language aiul societv^ (For wvrU in this area, me. 
William Bright, eL, SochUnguistics, The Hagii*^, 
\h)ntou, I9<)6; Joshua A. Fishriian, ed., Readings in 
liw Sociology of Lmgiiagv, The Ilague, Moulon, 1968; 
Dell llymo,^, ed., Umguage in Ciiliure and Socwtyi 
New \ork, Harper & Row, 1964; and John J, 
Gnrnperz^ Langiut^a in Soaial Crouph S tail ford, Stan- 
ford University Press. I97L) 

Tht^ findings and eonjecturcs of linguists have been 
used in niany areas, inchiding the teaching of foreign 
languages, the teaching of Engligh, the educatianal 
teelniique^ used with children liaving reading diffi- 
cnltles, and the niaehine translation of languages, not 
always with the hoped for results. 
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CONTKMPORAHY CONTIlOVIUlHY 



III r<M'*Mil >tsirs llh f(niU-f)v«T?ii<'s ^Miliin ]i lirni^iir^^ 
abtMit pr<M'» «lNr<'^ of inqiiin nhvw luwv hvvw ^unirii 
4iinl ?^niiM»tii!ii'S ,\vv rumvil on ni }u r?-oiia|i ^rd s.iw 

t'hara'If'JHtir nl' niiiiiy lujltMiii!'^ in [»(uloHiiphy juii 
lilrnin rritU'iHiru 

Mitn\ n{ llif oonlruV'THi*'.^ vnnvi'vu llu' wrirk uf 
(ilioinj^ky ant! (>tlhTH nl M.l.T. ('huriiHkN is siiinr iIiiH'h 
ri'iiiirdril ,rri outstaiulifi^ i;<'hiiiH vvlio Iuik riH'(>liihoni/.i*(l 
Uh' li«*hl: oil iIh» oifnT liaruL HuIirrJ A. IlalL jr.. 
nuHiUiiii? tluil ill*' \nni\i oi' vi* w (!t'\(^k)[i!'(j at M,L f\ Ili?. 
.-i'l Uir lit'ld tU liiigiii.^lie.s hark yrnr?^. (An Hssav en 
Lan<[Uimi\ PhilaHrlphia, (Ihilloru 149,) (1i?uii-kv 

ha?- bi'i ti praiuMl for rnmitiiig rMothTii ^raniinar and lh< 

rvfmih lluit as j^iiiiilar lo suyiii|I llial ''an a!itfini[)nlifj:rit 
liaii U8 ihe "s|MM'ial HtTVici'* oi rtMitiilini; l^urwifi aad 

iIh^ Hililr." (Wiiliani M, AuHiin. r^'vii-n nt' Lin^tusi ivs 
lofldVy ill . I »U'rfr///{ Aniiirnpninuisl, \ ok 72, l-)7() p. 
! I5(k) 

All ni'ifXirtani a.sprc'l ol IIh- rianirovM^irM sfrnnnirig 
fmm t!n^ work ol llu' tfaiiHtorni itit)nal!Ht^ avA i\\v 
^I'tHMUil ^« Hriaanlirj^lH tlir \ in^' \ Avo\ Y'\ \\\r\\\i!. in inqiiirv. 
III?* i^HiM'-^ an" oltrii (iiH,u:<Hr'i n^iug i'att'j{( jri*'^ ^in-li uh 
ralionaliT^iii vh. cinpirn'Nin and fkuliU'Ufni vh, iiidiirlioih 
[)\vi<f|il I*nlirigrr doHcriiM'H lilt- di?^a|ir<'t int'iil a^^ fijli(iw^; 

siirv'j*v usag<!, wh<> arnasH t'vithMici' ami tlif^ri atli*riipt 
to siU it in ordrr induciiN civ aiui lorrnnlaU^ lliPtjrios 
ahuiil it, tlu' rurnialirilH taki^ an lUiHy leap l(i ihrir 
hypo'tlitwii and then Uif-i ihnrn di'duLtivriv a|iain>^l 
tfit' da til/' {AsperAs of lMtigiia^(U iNt*w Vc^rk, 
Harcorirt, Brat-r & W(,r!d, p. 210,) 

Somutirnos the issin^ is pont'd in Ivrm^ (if a distinction 
bt'lwt-fjn hypothvtivahdvdactivc urid descriptive |)roce- 
duf^'Hj with an tdaborate conjectural appuraliis or modt'l 
bdiig used diiriiig the initial stages of inquiry by those 
favisring im hypotheticabdecairtiv*' nirthod, but with 
conjfictum emerging only ''as a mmh of successive 
descriptive slndie^'' in the other iin'thod, (Scv* Madideine 
Mathioi, "Thcory-Hiiildtng in the Descriptive Approach/' 
in Garviri, op. cit.^ especially pp^ 159-l6(),) The 
partieipante in this controvepsy geiierally support the 
testing i)f canjcctureg; the differenecs relate to when the 
trKting IS done in tht! course of inquiry. 

Anotlier coiitroversy concerns llie general uljjeetivcs of 
i'ripuirtic inquiry. Some emphasise tli(" description of the 
G »rmal striicture of languages, while others emphagizc the 
o r i)f_languages in the proL esses of human cornrnunica* 
fiop . This issue cuts across somn of the controversies 
ttbff^.U procedures of inquiry. For example^ hi the 1940 
John Dewey and Arthur F, Bentley criticized severely tlie 
i^pistemo logical views shared by many of the structural 
linguists. Dewey and Bentley rejected interactional 
procedures, in which presumed ultimate and separable 
Ukiits iutefact with each other, and protested strongly the 
atteTtipted sharp separatiori of synlnXi, senmntics^ and 
prapmaii€2s, (Knowing and the Known^ Bnston, Heaeon 
Press, 1949, especially Chs, I and IV'.) On the other hand, 
Pewey and Bentley supported the slriictural lingiiists' 
rejection of nientalism and the eniphasis thev placed on 
'nata-buf^ed theory/' The recent generative *rnianlic:i*^tH 
aece pt C honis k) ^s in n n tal is m a n J o p rin ris m-, 1 * i 1 re j v? c t his 
separation of syntax and se man ties. Thvy maintain that 
Hytitiictie struclure is shaped by r^^imantic factoid: what is 



ii 'Hvrlkforrii*Mr' seritence nuiy tlepcnl uv.. s Atlantic, as 
'n^li a? synlaiUical, fa(:t<jrs (e<^,, 1 irrfi aillvd Jatw a 
pnrifhi, iirid Ihvn Sill] institi^Hi lilM in "welbrnrnied" 
fwily if 4'nfn 4iid J line it^uhI lMM;»g i-alleiJ a pn<-tfist an 
iiL^iiItirig). 

Ariollicr set uf controveL^ir?^ coniiTiif^ the aeiiuiHilion of 
hiiiiriiiigf* hs cliildren. Many isf lln- vounger, ''raiiuiialisl"' 
linpiiHlH rnairiLiiin ihui ihn baMc HirucMiire of Iniiguage in 
inrialp lirnl lluil only ilir <buaib of th«' surface striieiuns 
w}ii4-h vary fnuu ianguap' to laiig^aps havr to he learned. 
rii(;ir 'N*nipiri(iHl'' opnonenis tenc^ to argiie that all parts 
of liui^uagt' ur; socially learue(L Matiy (liheussjoiiH of this 
i?^snc are ban licap|MMl by uiK-ertaifities as to what, If 
aiiylhing^ 'Inrujtc/' (b'sigruitc^H. Sei^ ^^rfniua ft. (For a 
(li-i Illusion (jl filuM eiMjlrov^THX^ ^I'e Uonald W. kunguc^krr, 
l^in*^uM^v iitid hs Sinirtnre^ Nen Vork, |lai\*uiirt, hrace ^ 
^\nil<k 19f»8; Hcnira liuxh^ itirid FliHalM'tii l»igrun!, eds.j 
Jjuif^tm^o Avqnisitiotu MadvLs fiiul Mcthmis, N«'w York, 
\i iuie nic Press, 1971.) 

Tlierr also eontrovJTs) ovT llic* sharp diHtiriciioii 
(!iii)iiiHky and others inak(* belwcen ('onifivtenco and 
fH'rlhnrmnciU (ionipcleiu-c is sonic wluit Pl;it(»iir; it rt^fcrs 
to a prrsoirs awareness (tacit or more eonseioiis) oi the 
ndi's i>l languaps nnb'jM iuk'fil ol tlio HCMMal s^'ltin^ in 
svliieh language is ust^fb Pt^rforrnaiun^ refers lf> th<; actual 
CISC ol language in a parlieular wetting, (dionisky bold^ 
that wc are born vvilh the aptitude for iircpiirifig the rnlcK, 
and that this "e:. plains'' why ohiblren bnirn their rjativi!* 
kuigiinges m ijuickiy- Again we have the prcjhiein of what 
"innate" and 'Unowleclgc'' designntc. Some; t>f the 
argnrnerils nsctl have a pre4)arwiniai! cbarauter reiniins- 
cent of {>ld argiini "r»ts for (*od s existerii-c on llu^ basis u( 
observc^il design in the wcirhk For examplei Cborn^ky says 
llial to ''poslnlate'' an "uncofiselaus knowledge of tlic 
rules tif gnirnnuu" is "cnipirieally justified'" by the 
usefulncHH of the postulate in ''explaining'' the "iiBe and 
uiuierstandirig and acquisition of lan*^uage/' (' 'LingniHtics 
anri Philosophy/' in Sidney Hook, ed.. Language and 
PliihMtphy^ Nin^ York, New York UniverHily Press, 1969, 
p, 105.) If ehihiren wc^re burn with a kMowledge of 
gramniar, that would account for their early acquisition 
cjf language^ but also, if a Great Designer existed, that 
would ancount for observed regularities in (he world; if 
birds knew iruiately the principles of aerodynatnics, that 
would aucoutit for tb* ir flying performance; arid if tree 
leaves kniuv the re(7uiaile physics and iiiathcrnatics to 
rnu^imize their exposure to sunlight, that would account 
for [he observed densities <)f leaver around a tree. 

There are also disagrccunents as to wlinthcr some 
languages are more '*prirniiivc'' or less developed than 
tethers. Far some lime there was cniiBiderable agreement 
that all languages are equally developed in the §ense that 
all can adjust to the formulation of whatover notions the 
languagcj users wish to discuss: 

'\ there mm be no ^better' or Hvorsc' language, 
no more highly developed lauguaf^re, no more 
'prirnitive' language. It is obvious that one would he 
Imrd put to find a vocabulary for inside phjmbing in 
u culture that had no inside plumbing, But once the 
hlessings of moderii technology are diffused to a 
people and integrated into the eulture, we find no 
Ia» guage that cannot perfecdy adequately talk 
about the new cultural acquisitions,/,. Whai is 
nil porta n I to ooe group is uft€jii eun.sidered 
biughubly trivial in anotluT. . . , The Australian 
luborigtnal] langiuige abounds in kinship terms, and 
we manage with a relative hundfid of imprecise and 
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A CUIiliENT APPRAISAL 



ciirijLjrr^niiM' trriiis likr 'rcninid,' 'iinchs" iirnllittMii' 
law ' ll 'h not fiurprisifiii llial sshm \\\]Vi)\ivim nmAii\\' 
m'-^ hr^iW] wf»rkiifg willi tin* Aii^^lriiliiuiH, llu^y s^vtv 
HO'.Hi ir7ikril iiy llir irigiih'?. lu lli<*y itiariti^iMl willi 
MH'li a fnUf'raljIy <lrvi«lupiMl Liii*|iuigts'° (llcriry 
Siiiilh, Jr.. iii [..Biy^oii, <Ml.,=^l/j OuilifW 

iif Mun 's Knryu'biiifi* oftlir Mtnlom WarUl. New York, 
MtMlniw.llill.l^O. pp.H WninO.) 

Mon* riM'<Mili)' ^ivmv vvrilrrs l)av»' urg4»cl that miwv 
laii^uaf^<-s ar** **v<>liilioiiarily irior** ailvuiiiu^l ihari olIu'W, 
l>n fit l^iTliii^ (or (^saniplr^ iioti'^ lliat languugn?? luiviiig 
uiily a l>iiHir fjolor luuiii-?^ ari' r^pokt'ii hy people*^ living 
on a ri'lativrly priniiti%'<; enoiioiiur aiu! lerliiuiiogiral h'vcL 
wlijh' laiiguagi'^ witli u lurgcT culor Icxictm an' spokon iii 
trrhiHtitJgi'ally in*)ri' aflvaiurd riilliirrH, (*'A UniViTHiilij^l- 
I'^vnlij licjiiary .\jjpnini"h m l'4himgra[>iiic Sj'fiianlicH," in 
Afui M.^rhtTi Current J )i roc lions In Anihropologyn 

Wiij'hin^toih IKC Aiiirrituin Aiithrt>j)c>logi('ul AHStx^iutiiHU 
1970. p. 14,) Ami Ddl llymeH argiidd: 

WiriU It) t (introvert two widely aei-t^pttul v it'w,s, 
lirs^l, lhat all luiigiJag<*H aro liirH'tioniilly ec|aivah:til, 
anti H*TOfi(l, (liat all langiuips nr*' tn'ohitioniirily oii 
a par I wan I to main lain llinL iht; rolo of spet^cli m 
not tlio Haint- in f'very ^otMt'ty ami tiuU thu 
ilinVroiieew can beat be uruitir^stDotJ frorn m 
tvolutioiiary point of vit^w: tlial ^st^ must urith'^ 
Htand spiUH'h habits an fniiutioiially varying in their 
adaptaliori to partitnilar social and natural environ- 
imMitd, and reeognize that tliere are wiiya in wliicli 
?^ome languages an? evolulianiirily rtiore advanced 
than otlicn?. ' (*'Fiinclit>ns ot Speech; An Evolution- 
ary Approach/' in F.C. (jruher^ tjcb^ Anthropohgy 
and Edncaliorii Philadelphia, Universitv of [*enih 
aylvania Pwa, 1961, p. 55.) 

Some controversii^s to a considtTabh' extent are 
disagreenientri ahoiit terminology, hut also involve dis- 
agrecttientss ahoiil laets and niutdodH. Fur example, several 
eofiflieiing view can he found aboiit ihv range oi 
behavior inost usefully designated aa hngiUigo. One point 
of view emphasizes eonimimictitiori and adopts an 
evolutioriary perspective that doe§ not assnme the 
existence of absolute differences 'Mn kind'" arnong the 
various types of comnmnieation. Perhaps the tidiest 
statement of lhat point of view i^ by Dewey and Beniley. 
Although they conclude that sign bebavior is charaetens- 
tically hiinian and is found almost cxchisively among 
humans, they view that ijehavior as evolving from 
subhuman modes of comniunieation and as eontiniiouj 
with it. (Dewey and Bentley^ op, cit,^ especially Ch. V L) 
Others ace shar|) separations, reminiscent of the Aristole- 
liari notion of fixed species, rather than continuity. Often 
the issue is discusBed in connection with "^paralunguage" 
and ^'kinesicB'" (lone of Voice^ gcstiircs, and bodily 
movements). According to William M, Austin^ "Cats aiul 
dogs have paralangu^ige and %ve comrnunitate with them 
in that modality, but language is an allor-none 
proposition; there is no such thing m 1ialf" language." 
(Austini op> ciVu p. 115|.) Somelinies tbe issue also is 
discussed in terms of what constitutes a "true'' language, 
Edmund Leach, for exam pi e^ says' 

''With true lunguagftj onc«! we have ^earned the 
grammatical and phonological rules.. each indi^ 
vidual is e/ipable of rnakiiig an indefinitely lar^c 
number of brand-new utterances, . When we ulk 



we UHc svordn and nhort pliraNNH which wt' have 
nfien nned hcfcire, hui \vc ar*' ecJiistutUly strinpirig 
ihein together inlo new ctnnljinationH and pi*rnUita^ 
titnis. , . , Provided that you niul I can ^Y^vnh Hhe 
Hiune linigunge'' 1 eau Miake an uttiTance which has 
never been made before in the whole hliitory of the 
world, and you will still UfidiTStand what I m\ 
^^aying/' (''Langunge and Anlhropology," in Mirinis, 
op^ cit,, p, 141,) 

6, TERMINOLOGICAL PROBLEMS 

The reliance on ''meaning,"" especially among the 
rtKcrit, 'Tationalistic'' linguists^ leads to considerable 
eon fusion. Often the emphasis on ■'meaning'^ is a part of 
the procedure wt* called svlf=aciioiial in Chapter 1; 
"rn<'anings " are Hccrelions^ as it wercj ot a rnind. At other 
limes, as part of an intoractional procedure^ j "meanings"" 
ari' viewed as intermediate, coruiecting links between 
wcirds and things. To a considerable extent, the recent 
focus ori ""meanings " is a reaction against the earlier 
hehnvioristic procenureH used by linguists. We suggest that 
lioth the earlier rejection of '"meaiiings" and the recent 
ensiirinenient of them reflect inadequate procedures of 
inquiry > The linguiHtic behaviorists, in their desire to be 
objective scientists, tended to exclude the characteristic 
adjustnienlai behavior of hunians thrDij|li the use of signs; 
while tlie ''rationalists,"' iii attempting to iiiqiiin: into that 
behavior, adopted procedures that practically guaraiilae 
failure. (See Section 7, Psychology Chqptcr.) 

''Theory'" and '"explanation," especially when a theory 
is said to explain observations and fjiidings, lead to the 
typc; of difficulty discussed in Section 6 of the Chapters 
on Psyefiology and Anthropology. Rather than repeat 
those discussions, we will consider the matter here in 
connectiori with "'innate," Supporters of " "itinatisni ieeni 
to differ as to just what it is that is innate. Some times, 
apparently, ordy a * "predisposition" to, or aptitude for, 
certain types of behavior is intended, birds have the 
appropriate biological s true tare for flying, men for 
walking, etc, "EKplaining" behavior in tcrrtis of innate 
aptitude for that behavior does not sacrn useful; to say 
that someone contributes heavily to charity because he is 
benevolent hardly moves inqiiiry ahead. 

At other times, however, innate knowledgQ is stressed* 
Chomsky appears to maintain that chilclren have an innate 
and unconscious knowledge of certain priiiciplcg, such as 
the ^'principle of the transformational cycle.'' That 
complex principle involves the way in which phonological 
rules are applied in order to yield correct utterancca in a 
lansuagc. According to Chomsky, children in all cultures 
and environments quickly learn to speak in accord with 
that principle, which is explained by the child's poisession 
of i nil ate knowledge of the principle. (Noam Chomsky 
and Morris Halle, The Sound Pattern of English^ New 
York, Harper & Row, 1968, p. 43.) But again, such 
explanations do not seem to move inquiry forward, 
Because the planets move in a certain way does not imply 
that they know, consciously or unconsciously, the 
principles of their motion; because young children can 
produce an indefinite number of grammatically appro* 
priate utterances does not imply that they know what the 
rules arc. Obscurantism, rather than clarification, seenis to 
be the major result of invoking ''innate knowledge."^ 

Turning now to terminological problems specific to 
linguistics, there have bean some problanis with both 
"phoneme" and "morpheme."' The following are repre- 
sentative gtalemcnts of what *'phoncrue'" designates: 
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wlik'h arc iIiE4iini:tivi*.'' (Lotz, tip, cit,, p, 22(1) 

**A grarnftiati<'al ahHlrat-tini! to (IrHignale a da^ ol" 
miiiviilciHt' of riiifiiiTiuni HpiMU'li-Honnil/' (joshun 



UNCIMTICS 
^ til 



Wliatrn<*ugli, Lan^uafio.: A Modvrn 
York, Mt iilor, 1956, p. 2n:i) 



SvitthvsiSi New 



H.A, (UruHon, jp., trive^ thriM* (linVnMil "di'linitiiHiH": 

(a) "the nnniinutfi fealiin^ <>[ {he vxprt^^Mnn 
^yHli'in of a Hpokrn laiiguugr by whi«'li oni' tiling 
lhal nuiy be ^uid in (n^liri^uij^luHl iVotii any oilier 
tbing \vbi<'h irii*rlil havo hiuMi Hai<l. 

(b) ihi^ ''rla^^ <)' s<iuri(isi wliieh: (I) an* 
plioiit'lic'allv Niiiiilar luul (2) hIiow crrlain rliarai tcr' 
iHljc patliTiiH ol (liHtrihutioii in ihi* lunguagt' ur 
(iiabH*l iin(b'r roMsicli'mtitHh 

((') *'()!ir t'b'ftn'rii in ihv .r^cjund ^VHti*in oi a 
language liaving a i hann U'ri^lir ^oi of iriltTrnlalit^n' 
\vitb_ iuuii ol lilt' otlmr cli'mt-ntH in tbat 



lit- tfi«'n gn<'?^ on to navl ihriM' 
eoin|Ht'iiU'nlary, No ciiit' ol i}u*rn givt-n 
thi* iialun* or i^igiuiWirnvt' cjf llio 
Int rod u r / to n t o Ih'sc rip t ivr L tngu U t ivs , 
1955, pp. 16, 162, I6JM690 



(b^niii tioiii^. . .art' 
a full piciun' 
piujnenio/" (An 
iSi'w York, Holt, 



lIcMiclvrsoii ^avH; 

'l'hoiu^mr>^ thrni^dvcs art* bost ihouylit uf an 
abstract units vvhich are nialized m Hprcoh-HOurKb in 
utterances. Tlie terrn 'phorienir^' is not a Fyfionyrn 
for 'speecli^sound^' though it is sometinif^ used m 
Hueli by laynien." (Hentlersuih op. cit.^ p> 42,) 

The variations in the stalements of what "phoneme ' 
designates result from attenipts to make the descriplioris 
of what is involved more consistent and coiierent. Sdhk: 
of the difficulties encountered appear to stem frorn the 
assumption that phonemes are uflimate units. Reciirilly 
there has been a tendency not to view phoiumies the 
smallest, '*unspli liable" phoiiological units, aiul to search 
for components %vithin phonemes. (See llendcrHoni op. 
c/f., pp. 46 ff,) 

Although there is considerable agreement among lifiguistfe 
as to what the morphemes of a given langitageare, slaturTients 
as to what *'morplicnur^ designates are not always elenr or 
mutually consistent. Often niorp hemes are said to he the 
smallest units of a language that have meariing. This involves 
one in all the problems of the 'meaning of meaning.'' 
Probably to avoid such problems, M,L. Smith says: "the term 
'morpheme^ designates a chss of related^ recurring evefits,' 
{Op, eif.j p. 362,) Perhaps the sirnilarity among the rriernhers 
of the class can best be described in terms of thesignifieanne 
the morphemes have for the users of a language. Forexaniple, 
pluralness as reprcseriled by and the continuing process 
represented bv ing are signififant to users of Knglish. As 
aspects and phases of tliiiigs and events are differeutialed, 
they are deslgriati^d by morphemes and combinations of 
morphemes. 

7. COMMENT AND EVALUATION 

A strung cornrnitMNMil to prestimed seienlifie proe(*= 
diires characterized tlu^ field of linguistics for sonie time, 
but more reeenlly great dissalisfaction devdoped al>oui 



rcHuhw at'liievc'd, lolhswe*] by tlio uh' of pro<:edureH id' 
iiupiiry that in miuy n'HjMM-tH are fiieriieval We HUggesl 
thai tin* inlenit'iiona! pro('(*<lurnH ho proiHifienily used by 
lilt* linguists ifi tin- lOflOV luid seriouH limitationH, I'ven 
for (hi? <leHeriptiofi of llu* fornial Mtnietures uf languages, 
linforturuilch i the ( rilicH i>l" tin' pruicdurt^s uned in the 
lOniVs regn'HHed to self^iictioiial pro(!e<lureH, inllnT than 
inoving forwaid io IranHnelioiuil prcieetliires. 

Ah we have noted, rnuns' of tin* earlier linguists look 
Newlonian fdiysieal iufpiiry as tlieir model, They searched 
lor nltitnute, unanalysable, 'liiiguiHlie atoms,'' whreh wen* 
tluMi brouglil iogethep in !ne(*hani<-al ioterneiion. Just as 
Newlonian physieH wan sueccKsful within a certain range, 
HO the slruelural linguists wvrr snncessful; but just as llie 
Newtonian proei'dnres Inih-d tor other jiroblcuis, so did 
the proci'dun s imnl hv the j^lriietural linguists, 

\\c ill} not uitr'nd tu niiuirri i/,(* llie ai-lncv«'fiicnls gEiified 
tlirougii the iis(* of in icraelitinal procedures. UHcful 
di'scriplioo!^ ol manv of llie vvorhr?^ languagc^^j especially 
llu- "iTyslallized " aspcf't^ involved in (Micodiug and 
(h*coding, residted. On (lie other hantl, the resullH 
i oncerning lariguage strncture w(^rc not fiarlicnilarly useful 
lor inquiry into tin* adjuslive behavior cjf humans through 
the UHC ol lariguage^ wlii«'h niariy workers in many 
diffcrenl fields dt^-nied important. (Ti^ mention (ndy two 
exanipIcH, Arthur K, ncntley diH(niss(*<l the imporlaru;e of 
developing a "general llieory of iariguiige'' in his ItKpiiry 
into Inqnirips, noslon, lh.uieori Presn, 1954, (^fi. 13; and 
J.K. Kanlor advocated a sc-ierilint! inipiiry into lan/tiage 
iiscri that would not vicnv language as "nU)tor action 
expressing psychic processes called thoughts'' in his Tfw 
Lo^iv of Modarn Srionce^ Hlo(jrnington^ I*rincipia Press, 
1958, pp, 265^267, 302.) In uddition, difficulties emergi^d 
even within the inquiries into formal structures; 
phonemeH, for example, did not behave as ultimate 
^'atoms'' were c^xpected to h(*have. 

Of particular significance is the attempted sharp 
separation of signs, sign-irsors, and what is siguified. 
Rather than inquiring into the entire sign^process 
transaction as origoing behavior, most linguists of both 
the (drier and newer points of view assumed that two 
si^parate realities are somehovv broughl together by a third 
entity. To illustratej the editors of a recently established 
journal, Somiotira, say in llie material released about their 
journal! 

'^A sign, by all accounts, from Stoic philosophy 
to contemporary thirdung, is eonceived as a 
necessary eotipling beiween twin moieties' the 
signifies a perceptible impncl on at least one of the 
sense organs of the interpreter, and the content 
signified. This two fob I slruetun! of perceptible and 
intelligible is the iridispensabln crilerion for the 
division of signs into sn<!li types as signal, symptcmi, 
icon, index, syrnhob ernhleni, and name, which 
coiistitule a principal focus of current seniiotic 
researehes/' 

The harnd nl eonsequcr ires (jf stn h sr para tic nis wi re" 
analyi^ed in detail by f)ewey arid Herilley in Knowing and 
thv Known. Of irnniediale inli*r(^st is their statcmi;nl (iri 
1019) of whal happ<wis when an AriHt()li'lian procedure 
eni]»hasixiiig rules, definitions, fixed eaU^gories^ etc,^ is 
fi^lhjwed: 

"/\il tluMiries of linguj.^ticH, (it least wilfi a rare 
exc<'pliori or two, rnakn tloiir developments along 
thrse lines. In llic regioti of (■liuracterij^ation the 
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y* y A a n 

vit'w «nHi*H tlmt il rKiiiiin^ dfciirr^ (liin* iniiHl In* a 
'Himw uiM*' to <ln ihr iiuiimii:: iliat t-xwh a 'noiiir 
iiiii-' iiiUHl Im' a ili?^tint^ti\ j' kiiul oi' iTraiiins Inr 
HU|H»fior ici tin* »lwTv«'{l wrnlil a cTcaluro mvh an a 
*iiiiiicJ' OT jjorsoiiiliiMl 'arlnr': and lliat lor ^lU'li a 
'HtiiiH* oiii*' U) if\\v i\ wmn' U> 'uiiv iliing,' a Vral' 
lliiniC or 'I'HHt'iifi'' luwM. vshi Huiiirsvhi'rr apnrl arnl 
sj'piirait* rroin llif iiatnitig [»n)iM'(liirr a^ \u grl 
ilHrIf tiarni'd. . , \li«'n cih llii^^ IVom nitKlrni 
HriiMililu^ {jni(iif'<% it i^, rirv ofili<*lcHH, llu' prcHoiil 
iiiUslH <}f num\ iiiigiii.^tii' arul iugiiuil lfir(»ry and ol 
what is <'allrcl '1!h' phi losopliy of HciofUMs' ' 
{Krunvififi and thv Knoivn, pp. i r»9-l()().) 

'rill* rxlrt'itii^ fiu'iiUili^^ni iouiHl in (Mim^n t lingui^tir riiqiiiry 
(puj4Hilily vwn umn' oxtmiH* iK rii fhal ili'^iTilM'd by |)«*w('y 
aiul RrMllry iri MIM)) pf'rIiLipH will ii!ip<u|r iriqiiiry as rnuch as 
iih'ntaiiHMi ha.s iriipcdrd inquiry in tin- panh What ssv h*^lifv<' in 
n'quln-d for priigrj^H.s itot a r<*lririj In llir init'rac^lioiial 
pnXMulun'H lypical of llit^ rarlMT ^^Iructiiral liiigiii^^U, hni an 
advafUM" U> tntrii4a('tit)ru}l proi «Mlur<'?^. (I' ur a fiirllu'r dis- 
tumsioiiof tlii)H<: prorriliin ■. Iir AppoiuliN.) 
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NOTE ON THE NEWER FIELDS 



TllVl mh}i*ci nialterH o( tlu* older iM'liaviiJrul CiMi^ 
us rtHivrntiunally din(;nMitiaiud ufl**n ovorluf), uiul 
many ifu]iiin»*s aru corichiciufJ lumm (liHtMplinary 
lin»*s, in recent years tnHiHifh'rable attciition has Ihm'ii 
giv*Mi to th(? (Ic'vtnopiiH'nl of foriiuil ntoclclH (lull 
Hiipposedly can lit* applitui to problrin ixrvm in rnnriy or 
all tif tht^ oldtT li(4iavioral firidn^ and odvw i:laiiUH ari' 
niadt- that rvrn wuh r applu aliijnH ar^' posriibhs Altlioiigli 
iiiiioh of the basic work in ganu* arul ihximm tluu^rit^^^, tor 
t'\aniplt% was ih)no by etu^nomiHti? vvho htjliev(!d that lluy 
had lound nt*w up|)lirali{Hi^^ lor friatlit ■fnali<'nl }»n)r<Mjurr,s, 
that work uftc*n hm hiwu rrgardt^l having coiisiderablr 
significance fc»r p8yt!hoh)gy, Kociology^ anthru|)olotjy^ 
pulitieal sci«^nt:u, iriteniatinrial ndationHi iind ulher lii'ldH, 
Work in in,.>/niali()n lh<H)ry and (-ybtTiu'lics often 
origiiiated in engineoping cuntexlHv but has been tipjilit'd 
to many bi^liavit)ral science liclds, Mnch of the iriiliul 
vvork in gctic^ral .systems theory wa?s done by biolt>gi?^lH; 
but, as tlic name suggci^iH, the tdijective was to lirul 
a^crtions that arc warranted tor any HyHlern wlia lever. 

Clas^incation of the newer ficldn and ifitjir ndatiuri^^ to 
each other is difficult. For exaniple^ sonie writnrs an 
general ay.^lcniH regard tlial field m paralleling or twen 
encompa-HHing the other fields di^cnssed in the iatter part 
of this book. (laid wig von Bertalanffy, en era I Syslenm 
Thcnry--A Critical Review,'' (*etwral Sy^stenu, Vol VII, 
1962; Kenneth lloulding, '^General Sy^slems Theory— fhe 
Skeleton of Science,'^ Management Science^ Vol. 2, iy56>) 
Game and deeiaion theories have rnariy ^iniiiaritics, such 
as eniphams on rationa! behavior and maximizing ulilitieg; 
consequently we have considered both fields in a Bingle 
chapter. We focus our attention there primarily on tlie 
developmfiiit of lurnial modelB, ulthougli not all work on 
gaineH and decisions in forrnalistic- In jurisprudence, 
polilieal science, and other area?*, for exarnplfi^ many 
inquiries into decisions do not rely on inatheniatica} 
models of the type discussed here* Allhough some work 
in information, theory is far removed frDm so trie work in 
cybernetics, there also are nuinerous connectiona. The 
notion of quantity of information, for example, often k 
omphagized in cybernetics* We therefore alBO discuss both 
of those ficldB in a single chapter. 

Other fields or labelg could have been selected for 
discussion in the latter part of tliis book than those we 
did select. For example, much work in organization 
theory is believed to have appHcations across many of thu 
traditional fields and reReinbles the work we discu.ss. To 
illuiflrate^ one commentary lists the following m supplying 
the "theoretical imderpirmings of organization theory in 
generar': eybernctie.^ (including inforrnation theory), 
lopolog)^ (including network theory)* and decision Ihetiry 

*In tlie finil edition of this book* separate chapicr^ wcr<^ devoted 
to Game Theory* Deci.^jon Theory, Llngui.Htics, Infonnalion 
Theory, Cybernetics, Sign-Behavior, Value Inquiry, and Oerural 
Svstems Theory. For reasons given above, fiajne and Deci.^ion 
Theory have been combined in one chaptRr, as have Information 
Thcon^ and CybemeticB. The chaptei' on Llnguiiilics has be<'n 
movea to the earlier part of tlie book. An extended discussion of 
mgn-behavior in Chapter I and tlie Appendix (m well m bricfef 
comments iii other cnapterH) rcplaees u separate chapter on thai 
topic* So much of the chapter on \ uhie Inquiry in die first 
edition wa.i devoted to tradilional speeulidive materiak that we 
have eliminated the ehapler, but some work on values is discus.ied 
elsewhere in this edition. 



(includiiig game dieory), (Analol Hapoport arid Willinrn J. 
Ilorvatii, ^'Tht} lights on Organi/.alion Theoryj" reprinled 
in Walter H nek ley j ed*. Modern Sy^h terns Research for the 
livhrnnaral Scif*ntiHt, Chicngo, Aldiru*, IQfift, p, 75,) 

The common theme in Uu' fields we discuRs is the 
develonmerit of formal modcI<^ (usually highly niathc- 
inatieai) in which '*solu lions'' can he derived rigorou^jlj ; 
niudelH thai are believecl to bc^ so representative of the 
probieins ol men-in-.NOciely lliat the solutions dcriveuj 
from the niodjjl apply to those problems. We conclude, 
liowevfT, ihal tlie allt^giMl corifornunices often do ru>l hold 
and tlial highly exnggeraled clainiB for the applications 
have benn rnade. 

Considering the prisoner's dilemma ganie will illustrate 
onr criticisms. In recent years this aHpecl of game theory 
has received niuch attention (see, for cxarnplej Analol 
liapoport and Albert M, Chamniah^ Prisonars Diletnniai 
Arm Arbor 5 University of Michigan I'reas^ 1970), Often 
far reaching consequences are drawn for the problenis cif 
natioiial and internati<jnal policyj as well as for the 
guidance of individuals. 

With out irn plying that his diHeussion ir lypieal of moBt 
work on ihi^ game* we criticize in some detail the 
discussion of the influential economist, Paul A, Samuclson 
(all references are to pp. 4824'83 of his Economics^ 0th 
ed., New York, McGrawdlill, 1970), He begins the Bectjon 
entitled ''Prisoner g djlemrnu and love" by saying: *"(Jame 
theory can throw light on one of the great needs of our 
age=tfie need tor altruism." He concludes his diseusaton 
hy saying: *Thus, ganui theory does point up the need 
for brotherhood and common rules of the road." He 
iurther says that although in one type of econornic 
situation (a perfectly competitive market), 'Hhe moximuni 
of well-being^' does result from ''the motivation of 
selfishrujss^" such a result 'Ms a lucky accident,*' which the 
"logic" of the prisoner's dilemma game proves is 
''unlikely to be realii^cd in other goeial situations, 

In showing how game theory can lead to such 
far-reuching results, Samuels on describfis a hypothetical 
situalion in which two criminals are apprehended 
committing a joint crlnie. The District Attorney inter- 
views each prisoner separately n and informs each one lhat 
he has enough evidence to insure that both will got a 
1-year prison sentence if neither confcsics; that if both 
confess, each will get a 5-year sentence; but if one 
confesses and the other does not, the person confessing 
will gel a 3-month sentence and the other will get a 
10-year sentence. Eacli prisoner has to weigh the 
possibilities of what the other prisoner will do. If each 
separately chooses the decision that cijuld lead to the 
least possibh; (3-rnonth) sentence^ botii wiL' confess and 
therefore each will receive a 5-year sentence. Their joint 
self interest will he served best if neither confesses; both 
will get a l-yuar term (worse than the possible 3 month 
sentence, but the best * 'common state"; c^g,, Hcntenecs 
totalling 2 ycan^ compared to sentences to la I ling fO yrmns 
and 10 years^ 3 months). 

Samuelscjn eonslrncts a "payoff matrix" showing th« 
^'utilities" as assiuned, and says the following: 

*'Note thai sclfishrH'ss leads inevitably to long 
prison terms— 5 years. . * . Only by altruism— or 
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?^iiciiil ngn-i'mtMil (in thih vmv, x-iMut^Uni) cnn &w 

t'nr I'iu li | Im- ri'aliztMl. 

*'ii> M'v tlii' iu'cd for iiliruij^ni - or iuiling UuU, lor 
i'ollrciivt* ih'rwion iiuikiiig-apply |tlit» payotl 
inairix j In air [Jolliiliiin pmlilrni. (ll«*j)laiM* 

iu>i=('oiijV.'4s liy riol-pcil!iilt% , , . ^ vU:. An<l aH^uini' 
lliiit whri! 1 polluli' aiid \ uii <!(> woi dvA^i from 
[iollming, 1 will Ik- Hoftu'whai ss'om: i»(f if I liUmv. 
drri<lr to (li^sist,) Tlirii llir ^miiv lo^k. . .p^t)V^^^^ lluil 
iiidividualisiic pur?iuil (jT H('irMnt<'rt!*4l loadn to 
« v*TyfHio hrfiillriiig ihr Harti*^ foul and pullulcd air 
ilia I .^liorLiMKH I ill- i*x[M'rtaru'i(*H/ 

I'tJr this * logic " lo 'j)^^*^'** t^'*' ronolu^iorh lh(* pay nl fB 
nniHi hi' ordcrt'd a.s in the original t-xariipin, and tliry 
inuHt he kiiown. riiat many arlual mvuil HiluaHons an? 
<'liara<'l»Ti/.i-d by j^Ui:h ordiTt'd and known payidfri g(H-riis 
fJonhtful; tin' h<'1 t>f vin\u\m[mn^^^6 asHUiniul in lliu original 
cxatnph' dot'H rmt iipprar to hn lypif n! of tin* aiternativori 
DislrifU \tt<:>rney?^ actually offer lo priBOncrs^ an<l ncgleolH 
ihc roh! of judg<^H and juries in scnlMtuMng^ Mort^ovtT, the 
'iiCi^t vommon nlatc of tht* world" is t'onnrion only to tho 
two priHonon^, not to others who may bn involviuj und 
who may have diflcrcnl "idilitics'' (such as the victirriH of 
thi' cnnn-, aiul [)crhapri the ITuUrU't Attorney, who inuy 
regard longer rieriteneOH m preferable). The motivation 
aneribod to the f)ri?;oner5 Heerns ab selfish m the iligtivcs 
Sanniejson disenM^ed earlier in conneetion with a perfcetly 
tornpetitive niarket; tin* difference is riot hetween 
ullrniHni and seltiHliness, init between different ways of 
ueliieving Heltis^h gonia (i^e., independently or through 
e(dluHiun). Iiuleed, to derive "brotherliood/' ''altruism/' 
"the he^t eonimoti Htute,"* etc., from eirctimgtanccs in 
whieh two errmina!*^ collude ho as to get the shortest 
Hentenee^s they can refleetH nnieh the same general 
proitulnre as llie economic viewn Sarnuelson criticized as 
inap[)licahle to many social situations; i.e., an optimal 
s^ueial state i^^ derived froril the pursuit of self-interest 
Moreover, for the '*logic'' to apply to air pollutioru we 



Hlundd have lo know ihni ihr payoffs are orderetl in 
the Hnrne way llii*y were ior the priHoners, as in 
indiealed by tin* Heeoiul HeiiteiiiM' within pareiitheHeH in 
the loM^ (puUatiiir! from Saiiiiudson. To say that such 
a |iayoff ordefing (^xints siM^rils liigldy dogmatic; imieli 
t)f the controvcrHy alinut air pollution legyalicni 
corKU'ruH diHagreenieritH aboiil llu' relative iniportaiiee 
of some particular level ol air cleanliness and other 
consirhTatioiiH. 

More genr'rallyj whatever force Saniuelson s example 
has in Inrge part slems frorti a procedure in which 
aspeets or phases of a transaction are reifii?d m 
^e{>arale and interaeling *'rea!s": then the 'Mogio'' leads 
'jrievitably to the eoru'Iusiori^ However, when tlie 
transae lions are desc'ribed an they oeeur, the eonciusion 
loses its **nievitahilily " and the 'logic" may have no 
periineru'e. 

^amae'lson s eoninicnts on garne theory and the 
prisoner's dilemma arc more eareloss than those of mariy 
(hdenders of this type of modiiU and tlu'refore giving as 
rrnn^h spaee as we have to Sam nelson may seem unwise* 
IlowcvLT^ the ease with which such a prorninenl 
«*eo_nomist can slide uncritically ironi eonclusions that 
fiold wiibin a riiodel (llial itself is urdike actual situalious) 
to far-reaehing conelLiBions about "the human conditiori ' 
is, we believe, worth pointing out. Moreover, wliat 
SnmncUon does here nnguardcjaly is done in a more 
complex and ousciirc maniier by others. 

Some readers may fuel tliat the criticisms offered in the 
following chapters on the newer behavioral areas are 
unduly harsh and that encourngnnicnl rather than negative 
criiieiHin is appropriate. However^ so many grandiose 
claini;- ive been niade for the achievements in these 
areas, including conipnrisons to Einstein's general theory 
of relativity and to Newton "B work, that outspoken 
criticism seerns required- The intense desire to accelerate 
progress in the behavioral sciences, to further inter* 
disciplinary eooperalion, and to unify various areas of 
ifujuiry, appiirently leads many to overestimate seriously 
what has been acconipjiished. 
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X. 

GAME AND DECISION THEORY 



1. WORKING DESCIIII'TION OF TIIM VIKW 

GAME theorists iiliHriipt lo deHcrilu* in niailitunnii<:al 
•ymbob the tnowt advantiigooiis stralegit^s for 
^'ratiormr' particip^iits in situatioiis mdi m many 
parlor games, (•conomjc tranj^actions, poliiical contuhtn, in» 
Imiational ndiitiun problems, eie,, in which the purlieK 
pants eithtT may cornpete or cooperate, *'Ilationar' (lesi^^ 
iiates dilierent ihings in dlfferenl ganie theory eontexlH; 
oftnn it is applied a short naine for umxiniixirig one's 
gains or ininimi^^ing one's losses, 

hupiirers into (leeiHioiMtiaking ifiyeHtigale ihonc nHp{M;trt 
ot hunian hehavior involving ehoices amoiig aiternativeH. 
Allemptjs are made to d^tvelop eriteria for measuring the 
relative importanc e of the olijeetives to he achieved and tho 
probable effecliveneHS oi' aliernative wayn of aehioving the 
desired objective. 

As in other new fields, lermindogy is unseitled. DeeiHion 
theory sometirneEj ih viewed a-^ t^ncompassiiig ganie theory ; 
work done imder otller labels (e,g., linear pnigra mining) 
often is viewed as pari of decision theory; and both game 
and deeision theory arc sonietimes considered as part^ of 
general systems theory. 

2, OTHER DESCRIPTIONS OF THE FIELD 

Aenording to AMaiol Rapoport: 

"Game theory ia an attt'nipt to bring within the 
fold of rigorous deductive method those aspcets of 
human beliavior in which con flic I and cooperation 
are conducted in the context of choices among alte^ 
natives whose range of outcomes ia known to the 
fullest extent to the participants." ("Critiques of 
Game Theory,"' Behavioral 5c/ence, Vol. 4 1959 p 
65,) ' ' t 

Ewald Burger says: 

'The theory of games, founded by von Ncu^ 
mann, . concerns games of strategy. In contrast to 
pure games of eharice, these are games whose out- 
come does not depend on chance alone, but also on 
eartain decisions which the players must make duririg 
the course of play. Typical examples of such games 
are parlor games in which the n participating players 
have to make decisions in accordance with certain, 
rules. These decisions and, perhaps, also certain ran- 
dom events (such as dealing cards) determine the 
course of play and, hence, the winninp and losses of 
the n players. Besides parlor games there are 
numerous other areas where there are problems in 
which the^ interests of several participants are in direct 
conflict. Such conflicts of interest can often ba repre= 
scnted ^schematically by means of games of strategy as 
defined above." (Introduction to Ihe Theory of 
Games, trans, by John E. Freund, Englewood Cliffs, 
Prentice^HalU 1963, p. 1.) 

*As noted on p, 95, for convenience in thlB Chapter we group 
together work In the fields of game theory and decision theory. 
We also include a brief di-Hcusiion of operations research in 
Section 3. 
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John van Neununin anil O^kar Murgen?^l*Tu f^laled an 
tlifMr iiinK 

winh to rincl th<! malliomatieally eoni = 
pltMc |>rinciph*H which defiiie Vaiiniial behavior' 
for the participants in a social economy, aiid io 
derive from thorn the general characlt^riHlics of 
that liidiavinr. . . . l-'or econornic and social 
prohUMns the ganies fulfill -ur should fulfill-lhe 
.^iinie function whicli various geomutrico- 
rnatht^inatiea! niodols have successfully performed 
ill the phyHical seienuert, finch niodels are lliuoret- 
ieal e(jristrucls with a prceise, exhaUhUve and not 
tnft cotnplicalcd definition; and t!i(*y nui&L he 
Hiinilar to reality in those respeetji which mv. 
t-mmM it] the invusligalion at hand.'' (Tfii'ory 
of Carfws and Evanotnia Hehavhr^ 3rd ed*, 
Prificolon, Priticclon llniversity Presn, 195^1 pp. 

The field of deeiHion theory sonn? limes h described 
vfffv broadly* Sidney Schoeffler, for exam pie, says: 

^^Giyneral rlacisinn theory is eonceniod willi the 
Holuiion of the basic prohlem of how to decide 
upon die best course of action in any friveii set of 
sj)ecific f^ircniTistanees,''" (77ie Failures of Economics^ 
Cambridgn, Harvard University Prens, 1955, p 159,) 

According to Irwin Bross: 

"Just before and during World ^ar II a new 
concfipl began to emerge-the concepi of Stalls tical 
fhicision^ Not only was this new concept compre- 
hensive enough to include all that is currently 
covered in the subject of statistics, but in addition 
it irivoivcd ideas from other subjects such as the 
theory of games, cost accountingj information 
theory, logie, econoniics, and almost anything else 
you care to name," (Design for Decman^ New 
York, Macmillan, 1953, p. 2.) 

After stating that purpose fulness ''exiits only if choice 
k available to the entity involved and if that entity is 
capable of eboice," Russell L, Ackoff says: 

*'The basic problem of Deeision Theory is tlic 
Be lection and application of a criterion that should 
be usf?d for selecting a course of action in (what we 
have here defined as) a purposeful state. Thus 
Deeision Theory concerns itself with measures of 
efficiency, valiie, and effectiveness.'' (^'Towards a 
Behavioral Theory of Communieation," rejirinted in 
Walter Buckley, ed,. Modern Systems lie search for 
the ijehaviorai Scientist, Chicaflo, Aldinn, 1968- p. 
210, p, 217.) " " 

C. West Churcliinan describes decision theory as: 

,.an attempt to find criteria for seleeting 
'opliniaP decisions among a set of alternative 
actions— where oplimahty is based, on some 
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measurH of the values of various tmlc^Jmes lhal may 
result from selecting each of Uie^ucricjiigr(**Siiencc 
and Decision Makiitg," litibsophy of Scimc0%yol 
23, 1956, p. 247,) 

According to Tliomas L. Sauly ; 

'*DeoigioiMnaking involves [he identiflcaticii of 
values^ objeciives, priorities^ means^ rtv^oiirca^, anid 
corigtraints utidtir conditio na <jf certJiinty or imcer- 
tainty for ghort- or long-riingc local or global 
purpogeg. Since oigaiii^alionai structure is an 
linportant aspect of a decision procosi, it is also 
necessary to consider inforinaticin flow^ level and 
type of participation I ancl tlic soci^ucc^noniiu 
framework. Decision rulm are then iiitroducaJ and 
methods (ciuantative or quatitltative) ure hvehped 
to apply Uiese rules- U is mostly thes*^ metliods di^l 
bring decision-inaking close to nnfliheinati*^ by 
borrowing ideas from it and frequently eKp^nding 
ajKl enriching tliese ideas." CDfcrations ReP«arcli: 
Some Contributions to Mathematics/' Science? Vol, 
178, No. 4065, 197% p- 1061 .) 

Sometimes game theory is regrrded m a suh J ivisioii af 
decision theory. Anatol Rapc^port and ^illiaiii j. Ilorvathi 
for example, deacribe garne theory as ''that l»ninch of 
deciiion theory in which decisions must he nnade not only 
in tlie face of uncertainty but also taWng into accoufit 
the presence of other decision rnaker^i some or all of 
whose interests may be opposed to thoic «f ego. 
f'Thoughta on Organization Theory/' repriidcd in 
Buckley, op. citj p. 75-) 

3, METHODS AND TYPES OF INQUlliY 

Some of the ways in which game and related **itrategic 
coinpetltiona" can vary are in the iiumbCF of pa^^ticipants, 
the rute of the game, the rijlalion of moves made 
through choice and ''chance," arid whetfier or not tlie 
game can be terminated (accofdiiig to iti rules) iJia finite 
number of moves. Mathematical techfiiqu^s h^ve been 
devised that give the most advantageous elratcpes for 
each participant if certain specified conditions pravailj 
such m the range of p^,rniigiible actions for the 
participanta^ the probabilities with which chance events 
occur, the information av^ailable to catsh parlicijantT the 
criteria for the games termination, etc. Given mch 
defliiite conditions and rulcSj aoliition^ to many games 
have been derived rigorously. 

That "rationar' participants are aesunied Mof fiarticuUr 
significance^ In Section 3 wc discuis mm& of the 
difficulties related to "Vationalityj" but for the moment 
the following will suffice to iiidicaie what i^ involved; 

"Assuming that behavior is correctly deBcriW m 
the mojcimization of utility, it is quite atiolhcr 

Sue§tion how well a person knows the funetio it} i.c«j 
le numerical utilities, the othem arc tryiiig to 
maximixo. Game theory aSsurrifjs he knovvs them in 
full. Put another way, each player is aMurned to 
know the preference patterns of the other players, 
This, and tile kindred asBiiniptioiis about his ^hiUty 
to perceive the game giluatioii, arc £>flen subsumed 
iincfer the nhrasu 'the theory assumes rational 
piayers.' " (IL Dnncati I^uec arid Hpward Baiffa, 
Ufiims and Dmsiom, New Tfork, Wiley* 195?? T' 
5.) 



In order to illustrute gum« theory mCTre specifically, a 
hrit'f d«AScription of one type cf gain« will be glver^, 
ConBtunt'SUiii games are tho&c in whicli tlic algebraic sur»i 
of llie gains and loPSeH of the playeri always equals m 
fixed number. Given the strategy qf hi§ opponentj t|i« 
positive or negative exiiectBcl payofl can &c d^ilculate*! 
nialhcniaticaily for ft '•^rational player in a iwcfar^or** 
constaiit^sum ganie- The soliition cf ^ueh a ganie is 
deseribed as follows^ 

'The aohition proposed by von rJeumanfi and 
Morgenatern niakeg each player eh ooi© dial st^atejy 
lor which the mininial gain ib at lea^i as high as, 
and possibly higher than^ the miniinfll gain guar* 
an teed by any allernalive strategy. Thus tiie frayer 
ia masimizirif the rniiiimuin pay off, or Splaying the 
inaximin.^ (Because of a customaty fcrmnlation in 
terms of mininii^ing ma^cimal loss or risk ratlier 
than maxiniiEing minimi gains this princljple i§ 
usually referred io as tlie -iTiinimas^' principle^)" 
(Leonid llurwica, '^Wiat Has Happened td tie 
Theory of Gamei/' Papers md Praceedingi^ 
Anwrican Economic Revhw^ VdI. KUU, No* 2j 
1953, p. 399.) 

^any other types of ganriGg have been arialy^ed^ 
attempts have heeri made to extend game theory 
that soine of the reitriclive asstamptioni (e*g., that th« 
players posiCis complete iknovvled^e) are no Icng^r 
required. (See^ for e^camplej Nigel Hov^rd* '"Som* 
Developments in the Theory and Applicaticn of Wet^' 
garncs, Cenerai SymmiSj woL XV"^ l^fOO Numerotfi 
probleni situatioiis in tiia behavioral sai^nca fiajdi hav* 
been regarded as analogoua to |amei of 8trate0^ 
(Ccime Theory in the BehmiarQl ^Qisnces^ adite<| 
Ira IL Buchler and Hugo NulinU Pittsburgl^j 

Uriiversity of Pilteburgh Prcis, 19C9j illustrates mm^ 
applicationi), and acientific inquiry in goneial hm hmt^ 
viewed in terma of tlie i.iivestigator playang a ganfi* 
''againit nature" (gee, for example, j, Milnot, "Gameji 
Against Nature,^' in R,M. Thrall^ CH- Coombs* an J 
IlX. Daviij eds., Decision Proc^ssBs^ "York, ^deyj 
19S4> 

Some work on deciiions ecncenii efnpiffical de* 
cision-nnaking"; inqiiiries in political acience, psychology i 
sociology and other fields ha^ve ifiveitigatod tiie Jfoce§s^ 
by which decisions are arrived at, tlie consequences 
deciiioni, the lourccs of deciiion in an organization ^ etc* 
Many iuch workers agree ^ith jafnes 6> M^rch ihfl^^ 
decision making is '*one of th* key focal points fc^r 
empirical iociaT gcience.'' ("An Irtro<lnctaon io 
Theory and Meaaurement of Influence,'' in Beinz EulaUi 
SJ. ElJersveld, and M. Jano%vitE^ cdm., P^itical MBhrnion 
Gjencoe, Free PregSj 1956^ p, 385.) Otlier w^tk put^ 
primary emphasia on the deVelopnient of fwm^l triodei^ 
for decision-making. We emphasise the wcrk of the mod^' 
builderg in this chaptcf. 

Models are built for decisions to be made under varioi^s 
types of general cireumatanecs, LtJCe unJ ^aiffa diffcrufi' 
liate the following fotir ecndition^: 0^ mrminty^ ir 
wliieh "each action is kno^vn to lead invariahly to a 
specific outcome,'- (2) In wliieli ^'eaeh action 

to one of a set of possible specific outcon»eSj eaali 
outcome occurring with ^ knowf! probabilityj'^ (5) 
uncerlaintyi in v^hich ^*cith^r action or both Has its 
eonsequence a set of possible iipecinc outco^^ies, bi*t 
wlicre the probabilitie§ of these outccjmes ar« c^mpletelS' 
unknown or are not even nficaningfijl,'' and C4) ^ 
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combiimtioli uf mtit'nainty md risk. (laic*! and Half fa, 

When <qimiitilativf measinm a r« assigned tu llu* prefer- 
t?nci*& or likiiip of tho^u involvi'J in tlui dftcisiun iind ia i\w 
pmbabilUicH of tJm pos^ihle jilte^rnalivH^Jt is poKniblu to 
caluululo ^¥lli4;ll dcuisioii will ttiaxinii^tf lliu d«^sired ouU 
come^ Th« inalhemutkal side of deciisiaii thuory r>fteii k 
tjJchixicflL lia^iisiafinalistie^, fur «^xaniple Jias rt^ctiivcd coiu 
m^mmhk atlentiDri- Wilhoul going iutu the tt^uhiiical work, 
mnim iioti«n ^f \^ht k iiivolvecl t.*aii be gaiiuu! from ihv. 

JHuy^^Bia u ^imhtm, a eurrefilly uofjtmv<^nsial vicnv^ 
jjoiiit eonuvrnirig statisliual in femiicti, is based on a 
detiiiiti^Hi of probaliilily m a parliciilar nieasurt? of 
the opiJiion^ of ideally' coifetat peopb^ Statistical 
irifcrenCi! jnoilitiuation of tht^-u ypiaioug in the 
iigfil of md(uici), and l^iyo^' thv^rern Bpeuifies how 
sucli madifidatioiis Jiuuld lu rriiide^" 

"Tlit? Bayu^i^n approaoli a coinnion suiise ap- 
prc3arlu U igsiriipl^'a mi of tuchiiiqucs for orderly 
(^xprfisgion iiiid revisiun of yoiir opiriioiis with due 
regard toT iiu^rnal mnmtmvy anion g their varioiia 
Hsp^uts an J for tfitj dala>^' (^urd Mmwih, Harolil 
IJndmarJi and hiomtd J. Sav^agiN "li^yt'^iun Sialis- 
ticall rift re flee for I^^ychQlogit^al Rugearchf'' P^sycAo^ 
hgmiflMim, ^Ql ?0, I96:f, p, 193, p. 19^,) 

Some writeri cunucrnad witfi rnatlieinatical decision 
theory^ art? especially iutercsted in the deeWons proce^ 
cJurea uf Imtge grcyupg. Kaimath Eouldingj in referring to 
tlifi developrneiit of large orgaiiixatioris, say§: 

''"This is th^ rrtoyenient, 'which X have called 
^e^where tfio '<irgaiiizatiofi r^^^olulion/ that in the 
AoJl space of \m than a century hm lod to the rise 
of 5iich giant organiEationg uB General Motors, the 
Perttagori, and tlie Soviet Union. Nohody has yet 
riven th« oweraU movcmerit a name, and it is indeed 
hard to find a ahort and vivid one for a niovernent 
-extensive and at the same time so gubtle and 
quiel rlie ord^ name I can gupest im the decision 
^yst^m mamrr^m. ^ , {''DemioiM^ in the 
Hodern World,''' in lyriian ^rymn^ nd-^ An Outline 
of Mn^^ Knoiui^dge of the Alodcrn ^^oridi New 
Yori, McGrawJJill, i960, pp. 421-422.) 

Sornt writers believe that there \b a need to develop 
ne^ principles to raplace traditioiial decisloivniaking 
teeliniques. I^or exai»pl«, Shoeffler says: 

''Jl is ^ rather rcruarkab!<; f^ct tliai the principles 
of decision-niaking that are in fact employed by 
most peopla today are virliiolly the same as ihey 
Were- 2OO0 yeara ago. Thus a LJnited Staler senator 
today, ir» coJisjd^ring the efiuctnient of o new pie* ^ 
of I<|isiation, enployB much the mme pattern of 
aiml^His his Bom^n coutUeiTart did in liiB tim« 
for 4j aifiiilar purpose, lie a|go employs the same 
tliouglit-pattenis m tJie Roniim did in deeiding what 
to Cat fur lurteh, in choosing a 'wifcj or in 
iormiilating a personal philosophy of life." 
{Sehoeffl-cr, op, ait^, |Jp. I59.|60.) 

Selio*fner a 1^0 ^iigg^esi^ that tht; use of statisliijal 
decision lh*;<)ry, game theory, wulfare cuOiioHdes, operii- 
tltjfis r«9ear«ii» and modern logic cm lead to rnor« 
effective decisioii niakiiig. 



Nate on Opo rations Kesmrch 

Nutnnroiis types of inquiry have hmm given lli« lahtd 
"(jpnrMtions reHeiirch.'' Iloherl Durfnian suyH (hat "even 
afttjr a study of liiindfedH uf exaniples ol work clasHified 
as ()p€rationi research^ it is by no mmm cb^ar jiist what 
the niethoci is," (''Operutions Research,'' American 
ICconomic Revhm, Vol I960, p. 575.) The English 
jaumal, Opera th nal liesmrcli Quarleriy, descfilies its field 
vaguely: 

"'DptTatioLial rest^areh may be reprded a 
hrancli of pbilaaophy, as an allilude of mind 
tovvard the relations Letween man and environment 
and as a body of nielliods for the solution of 
probleins which arise in that relationship,'' 

llowcvert a good part of the work done under the label 
"operations research" can be included in \vhat is here 
called _decision theory. For example, Morse and KimbalJ 
2^y: ''Operations research is a scientific method of 
providing^ exijcutive departments with a quantitative basis 
for decisions regarding the operations under their 
coniroh'' (P=M, Morse and Kiniba!!, Mefhods of 

Opmtitms Resmrch, rev. cd.^ New York, Wiley, 1951, p, 
L) iCenneth Bouldiiig says the ''central aim of 
operutiuna research'" is the incorporation of quanti- 
tative and mathematical techniques into the processing 
of inforniation relevant to the making of executive 
decisions, both in govemmciit and businaes/' (Boulding, 
op^ e/t, p. 438.) And Saaty lays: "Operations research 
is a field of science concerned with developing ideas 
and rnetliods to innprove decision-making/' (Saaty, op, 
ciL^ p. lOftl.) 

I* or a recent diacussion of some of the techiiical 
work being done in the field, see Leon S. Lasdon, 
OpHmimtion Theory for Large Symms (New York, 
Macmillan, 1970); for an introductory aceourit, see 
llariidy A. Taha, Operations Rmmrch (New York, 
Macnilllan, 1971). 

4. RESULTS ACHIEVED 

Perhaps ma ay workei^ in gaine and decision theory 
would agree with Saaty 's statement: 

. ,we do such research be causa people have prob- 
lenii and, as suiflntisls, we believe that any model ig 
better than ficme; it u all right to give bad ans^vers to 
problems if woruG answers would othcr^visc be given-" 
(SQaty, op. ciL, p. 106L) 

However, his ilatenieiit appears to assume that develop* 
ing a modekno matter how defeetive-iii a problem area 
where no model eslated previonsly is equivalent to an im- 
proved answer to the problem, which may not he the case; 
some models may lead to even worse '^answers" than we 
had before. 

Considerahle differences of opinion can be found coih 
ccrning the merits of the models developed by game theo- 
rists. Ilapoport notes, extremely luudatory claims were 
somctirnes made: 

*1n iome (fnarlers, game theoiy was hailed as one 
of the most outBtanding scientific achievements of 
our century*. iIh? implication is that game theory 
stands on a par with Newion s celestial meclianics as a 
scientific aehievement/' (Ilapoport, ofK vit*, p. 49») 
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But di^illusio!ini«nt often follo^ved, as Ltieeaiitl Raiffa 
note: 

, .we Imve llie liistorical (mi thai many social 
scientigts liavn b«'Conie disilhigioned with game 
theory. Initially there was a naive bandwagon 
fediiig tliat game theory solved innumeraljlD prob- 
lems of sociolDgy and ccunomlcs, or tliat, at iKe 
leastj it made their solution u prauticul iiiailar of a 
few years' work. This has not lurned out to l)e the 
case/^ (Luce and Raiffa^ op^ cit^^ p. 10.) 

More recently, one finds few claimi that garriR theory 
has been an hiitcric breakthrough, but the range of 
opinion about its merits gtil! is coniidurabje* For example, 
Saaty believes that game theory nnay be ^'one of the most 
maligf 1(^(1 and least appreciated fields cf operations 
reiearch and niathematics,'' (Saaty, op. ciU^ p. 1065.) 
John Boot seems to find much of value in game theory, 
although he says that ''game theory lias not quite lived up 
to the high expectations which were held in the late 
forties when it was hailed as a major hrea^throu^ in 
econoniifjg. (John C.G. Boot, Mathema^ml HmBOmrtg in 
Economics and Management Science^ Englcvvood Cliffsj 
Prentice4lalh 1967, p. 89.) Othera are higbly critical of 
game theory. Walter Bern^, for ejcamplej ig scathing in hi§ 
analyaig of an appUeation to judicial behav lor, calUnff the 
game theory application ""corrupt and untenablej'^ and a 
substitution of non-sense for comnion Bcnisc* (*'Law and 
Beha\ioral Science^" in Hans W. Baade, ed.* Jurlmotrica^ 
New York, Basic Books, 1963, p. 195.) 

Such conflicting assessnienls appear to itern in large 
part from differing views concerning the role in inquiry of 
the models developed by game theoristi. Whether the 
models are descriptive, preicriptivCi or something else is 
discuised in more detail in Section 5 (see also our earlier 
discussion in Chapter I, pp. 3-4). The earlier workers in 
game theory tended to argue that their niod^Ig coiild be 
used to descrihe behavior: 

*S , ,thii theory of ganies of strategy m tho proper 
instrunient with which to develop a theory of 
economic behavior . , . We hope to citablish satie^ 
factorily. . ahat the typical problenis of economic 
behavior become strictly identical with the iiiathe- 
matieal notions of suitable gamei of atrategy*" (Von 
Neumann and Morgeriitern, op* cit*, pp. 1*2,) 

And many recent game theorists also apptjar to 
regard their' models as descrifjtivcly useful, ^illiani 
H. Riker anci William Zavuina, for e^sarnple, ^ay 
that the "niessagc^' from their work i^ that in 
sitiiatioris where choice is possible, ^'utility maxi^ 
mizatiori is the theory that fits puliticul behavior 
best/' (''Rational Behavior in Polities: Evidefiee from 
a Three Person Gsme/' Anwrimn Politimi Sdmct^ 
Review, Vol. 64, 1970, p. 60, F«r Jurlher 
disuusBion of their work, see Chapter V, 50 and 
p_. 54) In a recent paper, John Fox says thai gmie theory 
provides "a framework %vithin whiuli to inveBiigate. . , 
propcriieg and detenninanls of iocial conilicl and 
cooperation,'" which suggests a descriptive role for game 
theory. ("The Learning of Slrategics in a Siiiiple, 
Two-Person Zero-Sum Game without Saddlepoiiil,'' fie- 
havioral Soimva, Vol. 17, 1972, p. 300.) 

Many, gauic ihcorislH, however, maintain timt game 
theory models should not he viewed us descriptive, ^w]i\i^^ 
Rapoportj for example, has said: 



"I think a categorical disavowal of descriptive 
content is implicit in the entire game^theorcticjil 
approach. Ganic theory is definitely normative in 
spirit and niethod. I In goal is a prmcription of how 
a rational player should behave in a pven ganic 
sltnation when the preferences of this player and of 
all the other playew are given in utility units.^' 
(Fights, Gfime-s, and fMrntes] Ann Arbor, University 
of Michigan Press, I960, pp. 226-227. As we shall 
see shorUy^ Rapoport has since modified the vievs 
just quoted.) 

Howeverj there also arc difficulties with the prescriptive 
iiiterpretationp As Robert L. Davis says; 

'The words ^normative' and ^rational man' seem 
unfortunate. It may he that the first econoniisls to 
think in these terms actually intended to set forth 
what a man should do if he were rational; the 
intention of modern forinulators of norniative 
theory is usually much more modest. Each 
constructs an abstract system about whieh he gays 
in effect: 'If a person's behavior is iuch that under 
the proper interpretation it can be said to satrsfy 
the requirenients of this system, then \m behavior is 
what is called ^VationaP' in my theory.' For 
instance, the theory of zero -sunn two-person games 
can be taken as norniative theory in the sense that 
it gives instructions according to which a rnari will 
be able to maximize his expected payoff in such a 
ganie, assuming ha can find the solution. But this 
does not say anyone should use thii theory in 
playing an actual game : it may be that he can more 
easily iecure this riaxijmum expected payoff in 
some other way^ • • ("Introduction," in Thrall, 
Coombs, and Davis, op^ ciL^ pp. 4-5.) 

Moreover, even when the model provides a description 
of how a player can maxim iice expected payoff (and in 
that sense is normative), iriany of the problem silualions 
to which game theory lias been applied do not conform 
to the rigoroui conditions necessary for the solution to 
hold. (See Bootj op* cit, pp. 89-90^ for a brief discussion 
of this topic.) 

Howard has argued that his **nieta'theory" is bath a 
theory of rational behavior and an empirical theory that 
* predicts actual hehaviour in game-like gituations.'^ 
Without going into the technicalities of his *'m€ta-gamCj" 
it is important to note that the ''actual" hchavjor 
predicted is somewhat special: *'lhe lhaory does not 
predict that a stable outcome ivill occuri only that if it 
occurs it will be one of a certain kind singled out by the 
tlieory (and called equilibrium outcomes).' ("The Theory 
of Meta-Games,'' Generd System, Vol XI, 1966, p. 167, 
p. 168,) 

Finally, some writers such as Rapoport argue that gaine 
theory models often are neither uescriptive nor preaerip- 
tive (see Chapter I, p* 3)* hut still provide a valuable type 
of understanding of certain problenis. Rapoport says that 
game theory imparts ''a very special understanding," 
which h not based on predictionj controU or the winning 
of a com petition, hut that leads ns toward an unspecified 
and un specifiable goal* 

'i should like to reiterate rity conviction that the 
nnderstanding of the logical structure of strategic 
conflicts is indeed the prime and, at least at prcient, 
the only achievable objective of game Ihcory* 
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However, understajiding' in tliia context is not the 
intuitive iindentanding sought after by the iocial 
scicntiit of the old (pre poiitivist) school, nor the 
understanding of the positivigt (rigidly linked to the 
ability to predict and to cDiitfol)^ It is rather the 
understanding of the mathematician- Baied on most 
rigoroui analysis, it is impersonai (hence has a 
partial claim to scientific validity); biit it is ahu 
independent of the ability to predict or to control 
(unlike the understanding imparted by sciences with 
empirical content)* The conclusion of a mathc^ 
matical theoretn predicts notliing except that any 
competent mathematician muit come to the sanie 
conclusion if he starts from the same hypotheses, 

*'The mathematician attains 'undDrstanding' by 
gaining an insight into the interdependence of 
fogical relatiOiii, Similarly $ a game theoretician 
attains an 'understaridiiig of the strategic com- 
ponents of conflict gituationa by gaining an iniight 
into the often extremely intricate interrelations of 
strategic considerations. This insight does not reveal 
techniques for "controlling* conflicti (let alone 
means of 'winning' them); but gaining it is an 
important step forward-- toward what we do not 
know, because we do not know what new goals 
may be revealed by the increased understanding. 
Neverlhelesi it is possible to defend ^e view that 
any gain of understanding of matters that have 
some tbeoretical bearing on important aipecti of 
human relationa is a proper human goal.'* (N-Person 
Game Theory^ km Arbor , Univeiiity of Michigafi 
Press, 1969, p. 185, p, 184.) 

Rapoport appears to assume hare that the mathe^ 
matical-aeductlve stnictures must sotnehow ^*bear" on 
''strategic considerationij^' which is ^ust tlie point to be 
demonstrated. The 'lo^cal structure * involved may turn 
out to be only that of the modelj not of the behavior 
witli which Rapoport is concerned. Eliminating from 
consideration description, prediction, control, and pre^ 
aeriptions for winning may "rescue'^ game theory from 
niany criticisms^ but it also leenis to eliminate the 
pertinence game theory might have for inquiry into 
obierved behavior in ^^coriflict sittiations.'^ 

Despite the many disavowals that game theory is 
descriptive^ inquirers Dften have no hesitation in viewing 
some gpeeific ' real life'' situation as an exemplification of 
a game. To illustrate, in a recent articio the authors pye 
as an example of one of their gamei a eontroveriy 
between Orval Faubus and Dale Bumpers in the 1970 
Democfa tie primary in Arkansas. (Mai^erite B. Stevenson 
and James L. PhillipSi ^-Entrapment in 2 ?c 2 Games with 
Force Vulnerable EquAihriu^'^ Behavioral Science^ Vol. 17? 
1972, 369.) Whether in fact such analogies hold Is 
often qu^tionable; similaritias of "structure'' often 
appear to be converted into identities of -^gtructure.'' 

In decision theory, considerable ''prescriptive'" or 
'^normative-' work has been done iti ascartaining ^lich 
decislong should be tnade by a persori who h% a 
consistent ordering of preferences and who is striving to 
maximize some quantity- Such decisions may lead to 
undesired outcomes^ of coui^c, but they are selected 
because of their Bxpected maximiMtion rolei 

■*If the decision rnakei^ use the decision frame* 
work of this book, all of their dccisioni will bo 
'gocnl" in the sense of maximizing expected utility. 
Unfortunately, wc are still dealing with wncerlaintyj 



and a carefully reasoned decision might ititl have a 
bad outcome in any particular ingtance, ¥d do not 
gtiaranteo good outcom€§-=just good rteelsionsP' 
(Aibert N. Halter and Gerald W/ Deanj Dmsions 
Under Uncertaintyt Cinciimati, SouthAVcstern Pub- 
lishing Co., 1971, p. 249.) 

Experimental work also has been done in comparing 
obierved behavior to what is prescriLed by the normative 
models. For ejcample, Donald Davidson? Patrick Suppes, 
and Sidney Siegel ft*empted to provide forriial decision 
models that could b'j tested empirically. Their *'under* 
lying thesis'' was that "an indi^ddiial makes choicci among 
alternatives involving risk as ii he vere trying to maximize 
expected utility." (Decmoa lilaking! An Experimental 
Approach, Stanford, Stanford University Press, 1957, p. 
26,) The following quotation illiiitrates sr>me*.thing of their 
results: 

""Under controlled conditions, sonic people (IS 
out of 19 subjects in the prcBent experinient) make 
choices among ri§ky alternatives as if they were 
attempting to maximize escpected utility even when 
they do not make choices in accord mth aotuariat 
values.'* (pp. 804511.) 

hi general^ observed beliavior often seeris to depart 
soniewhat from behavior that might be expected on the 
basis of various decision theories. For ejcaniplej in an 
CKpeiiment in which subjects gambled on the throw of 
dicCj the following were reported as among the principal 
results: "'cjcpected dollar value has n^lidble importance 
in determining betting preferenceij^' and "subjects who 
are sophisticated about probabilities and eTcpected valuei 
are no more likely to uiajeimize ejjpected dollar value 
tlian others." (Alvin Scodel, P. Ratooah, and J.S. Minas, 
"'Some Perionality Correlates of Decision Making Under 
Conditions of Risk,"' in Dorothy ^illner, ad., DeakionSf 
Values and Groups, Vol. New York, Pergamon Press, 
1960, p. 48.) 

Many observeri construe decision theory as leading to 
tlie posaible improvement of decisions: "even if a theoiy 
of rational decision has little genaral deicriptive value, it 
still may have great interest as a nortnative theory." 
(Davidsoni Suppes, and SiegeU op. cit^j p, 3^) 

Sonietimes the aisumptions made about human ba< 
havior lead to a mei^ng of nortiiaiiVB and descriptive. Ai 
Wayne Lee notes^ 

*'In practice* the distinction bet^veen normative 
and descriptive theories often becomes blurred. 
After all, the hypotheiis of general rationality states 
than men do maKC the daciiioni they should make. 
If this is the case, normative and descriptive theorlei 
merge into one/' {Decision Theory and Human 
Behavior, New York, Wiley, 1971, p/16.) 

Much work in opera tioni research and other areas of 
decision^making has concerned the improvement of 
mafiagerial decisions, Russell Ackoff describes a typical 
inquiry in an industrial setting' 

**In one industrial probleni. . .it was necessary to 
find the order in which itcnis requiring production 
should be processed over an asserably line* The 
sntup costs associated with eacli product depended 
on which item preceded it over the asseinbly line. 
The problem wa^ to ni|nimi?'e the gum of the setup 
costs. > . . Study of the problem revealed several 
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decision rules which appeared to yHd bwrr costs 
tiiaii otie %¥oiild tixpc'cl to oblairi by ming intuition 
aiid experience to gequeiicti the production* . , * The 
resteardiers replanned the production of the Imi 
Arm ymm using the proposed decision rule§ autl 
compared the resulting costs with those actually 
iffleu^ed^ A substantial redimtion was obtained*^' 
(j'GameBj Deciiions, and Organizations,'' General 
Systems, Vol IV, 1959, pp. 149150.) 

Such work has sotnetimci been criticiEecl, howcverf on 
the grouiid that insMfficient evidence is offered for the 
gclutiona proppied. Alphonse Chapaiiis, for eKainpleT says' 

"'Even when we find inodel buildetB attempting 
to make some validation of their models we 
icnictitrtci find them using as scieiitific evidence the 
crudest form of obgervatioiii collected under 
coniplctely uncontrolled conditioiig. , . . Let us take 
ctne red example. Once upon a time the problem of 
traffic delays at toll booths was tackled [CW, 
Churchman, Rl*. Ackoff, and E*L. Arnoff, IntrQ- 
d action to Opemtwm Resmrchi New Y^orkj Wiley, 
1957] , , , , They coustructud a mallieniatical model, 
addeu it, multiplied it, integrated it^ differentiated 
itj and eannft out with some concliisloni about how 
the toll booths should be manned and operateti 
Then catne the critical part. Is the model any good? 
Let us take the authors* own words.' 'The only \iray 
to find out waa to try it. If it worked continuously 
for a week, it should be able to work indefinitely.' 
Tl*ey installed the new system at a toll collecting 
site and measured traffic flow and some other 
thinp for one week. Although the operation of the 
new syiteni did not conform entirely to expeeta^ 
tions there is no doubt that during that week, 
conditioriB were- better than they had been pre- 
viouily^ So say the authors: *. . .there is a good deal 
of satisfaction in seeing the validitjf of so much 
work actUElly established^ . .Please understond me* 
The authors may well have been correct. Their 
syBtem may indeed have been better. But you will 
have to agree that this kind of tmt is not a model 
of gcientific inference.'^ (**Menj Machines, and 
^lodela/" American Psychologist, Voh l6j 1961, 
130.) 

5. CONTEMPORARY CONTROVERSY 

Although disagreements about the mathematics in- 
volved in tlie elaboration of garne and decision theory 
conjectures do occur, usually such disagreements are 
satisfactorily resolved; in general there are few contro- 
veTsics about the mathematical soundness of the basic 
work in the fields. Controvemies abound, howeverj 
coiiccrninfl the significance of the models for inquiry into 
human behavior 

Earlier we discussed disagreenients about tlie role of 
the modeig: are they descriptive, preseriptivej or some^ 
thing else? The difficulties with viewing the models ns 
descriptive have led many to emphasize some other role 
for the modelij and yet there is a reluctance to give up 
coinplctely the notion that observed behavior somehow 
resembles the model- Rapoporti for exatnplei although 
insisting that "game-theoretic analysis" is not *'a replica 
of how people actually analyze conflict situations,'" also 
auggests that *"cven though intricale game^lheorctic 
iinaly^ip is beyond the conceptual repertoire of the 



ordinary suhj^ct, nevertlieless the subjects' intuitions 
[may] somehow parallel the analysii," (Ji-Per$on Game 
7heory. p, 30S, 310,) 

Even if a deicriptive role for the models is given up 
(both officially and in practice), most worken aeern to 
agree that analo^es between die modeig and observed 
hohaviur must exist if tlie models are to be pertinent to 
the behavior under consideration. Much controversy 
occurs about such matter. We note (mt that the 
presuried connectioni between the modeli and observed 
fcehavior often are not inveitigated with any tiling like the 
care with which th«e model m el^oratod, and **iri tuition" 
may be relied upon heavily. To illustrate^ Ewald Burger 
says: 

**Ai 18 the case with any mathematical theory 
^Iiich attempts to describe part of the real world, 
tlte fundamental defltiitjons and concepts of the 
theory of games must be justified by mcani of 
Intuitive considerations. Unfortunately^ this makes it 
unavoidable to have the rigorous rnathematical 
definitions preceded by certain vague intuitive 
considerations which estabUih the conneetiofi be- 
tween the mathematical dcfinitioni and reality* This 
hook attempts to reduce these intuitive considera^ 
tiuns to a nilnimum; the author frankly admiti that 
he never feels quite at ease in these intuitive 
discussionij and because he does not feel competent 
in thii area, the dtseussion is pushed ai rapidly m 
possible into the domain of mathf^.matici. (Burger, 
op^ ciU^ p^ iii) 

Churchman has been seveLely critical of diose formal* 
isls who at tempt to justify their modeli as being in 
acaord with intuition: * whatever proposition has the clear 
support of intuition needs to be doubted and Bubjected to 
analysii/" (Prediction and Optimal Dec/iinfi, Englewood 
Clifft, Prentice-Hall, 1961, p. 329.) 

The total set of conditions required for a matha'^ 
nia tic ally rigorous solution in a game or decision inodel 
often is leriously unlike the set of conditions found in 
tlie behavioral situations to which the models are applied* 
For exaniple^ the early work on constarit^sum games was 
often applied to economic behavior^ but many economic 
transactions result in a net improvement for all the 
participants, rather than in winners and losers. Other 
types of game may be more andogous to such economic 
transactions, and even within the constant-iunfi game 
structiire it is ^'possible to introduce (conceptually) an 
additional fictitious participant whof by definition, loies 
what all the real participants gain and viae vma^^' (Leonid 
HurwicE, **The Theory of Economic Behavior," A merican 
Economie RevimVj Vol. 85, 194S» p. 918.) But then we 
arc faced again with the question of tfie analogy between 
the new model and tne behavior under oiscussiom 
Although soiTie game theorists are confidant that the 
procedures of "classical game theory can Be extended 
and modified to overcome the criticigmi about applica> 
bilitys others believe that a much mr/e thoroughgoing 
refornn is necessary. Fnr example, in referring to ibe dook 
by Luce and Raiftai Rapoport says: 

**It is primarily their book which convinced me 
that ganie theory is more important beeause of its 
failures than because of its mathematical successes. 
For it is the shortcomings of game tbeory (as 
originidly formulated) which force the consideration 
of the role of ethics, of the dynaniics of social 
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^triiclurt?, and of iridividual psychology in situations 
of conilit^t." {Fights^ Games, and Dcbntm^ p. xii.) 

Other controvcrgieM concern the notions of utility and 
rationality m used in the models. In an actua] competitive 
sitiittioiij the fcehavior con-egponding to the "utihty"in tlie 
model niay bo HifficuU to identify: 

"A theory such as we are diicussing cannot coin« 
into mktmmwi^Qut assumptioni about the individ- 
uals with which it purports to be concenno<3« We have 
alreadv" stated one: each individual Btrives to maxi- 
mize his utility. Care must be taken in interpreting 
this as^uftiptiony for u person's utility funetion may 
not be identical with sonie nufnerical measure given 
in the game. For example^ poker^ when it ia played 
for nioney» is a game with numerical payoffs assifned 
to each of the outcomes, and one way to play the 
gama ia to ftiaximize one's expected nioney otatcome. 
But there aie play erg who enjoy the thrill of bluffing 
for it§ o>^n iake* and they bluff with little or no 
regard to the expected payoffs Their utility functions 
cannot be identifled with the game payments," (Luce 
and Raiffai op. cif*, p. 5,) 

^^Rationality" ako is used in diverge ways. For examplej 
Boiildin^, who is highly sympathetic to decision theory ^ 
says the field "is notj it muit be confessedj in a itate of 
cryital clarity at the moment, mainly because of the e^^ 
tf^rne difficulty of deciding on the correct criteria of 
rational decision under conditions of uncertainty." 
(Boulding, op^ cit, p. 438.) 

Rapoport points out that what we often call "rationar' 
behavior la not in accord with the asiumptions of sofne 
writers^ For examplej we would not neceisarily characterise 
ai '"rational' the person who based all his daciiions on 
mathematical expectation. Rapuport points out that "the 
tfUitkermtical expectation of an individual who takes out 
fife itiiurance is clearly negative; otherfV^ise fire insurance 
companies lyould go binkrupt/' Yet it Is not regarded as 
ittational to puFchaie fire insurance. ^'Utility," then^ is 
vieived as something different from mathematical expeeta- 
tioni and "siibjective probability^' has been introduced for 
instances in which the individual's eitimata of probabflity 
differi from the mathematical probability, However, even 
after such modincatiDns are maaa^ the same problem arises: 
Ij behavior Ugcfully dascribable using auch procedures? 
Rapoport adfnits that much doubt is possible! 

"But posing the problem in this way reveals the 
strong tacit asBumption that behavior of individuals 
or of elassaa of individuals is consistent aniD pre-^ 
dictablej once the underlying utilities and iubjective 
probabiiitieg exist* And this may by no means be tie 
cas€/'(*'lnlrDduction/' in Willner, op, ait.^ p. kv.) 

Moreover^ even if in some experimental game or decision 
i Mng behavior is found to conform acceptably to the 
model, the eKpciimental setting itself may be ratnoved con- 
iidernbly from tha situation the experiment was design od to 
describe. Iti the work by Riker and Zavoina discussed ear- 
lier (Chapter V, p- 50 and p. 56), they admit that their 
experiment dealt with *'iurrogate jpoliticiatis in a surrogate 
political getting.'" They attempted to remedy disanalogies 
etween their ganne and actual political situations by intro- 
ducing ''putative equivalents," but then say that ''we know, 
of course, that th^a putative equivalents are pretty pale 
imitationg of these forces In political life/' (Riker and 



Zavoiiia, op. c/L, p. 59, p> 52,) 

Finallyj controversy nas ensued about the usefulness of 
formalization. Although moit workeri rely on elaborate 
formal models early in their inquiries^ C. West Churchman 

says: 

Indeed, pure fomialization of decision theory 
seenis to be tiie very last thing ^e want to do, not the 
firit* For experimental pragmatism— and 1 suppose 
equally for operations research— we need to come out 
of the formal language again, and reach agreements 
on bow observable behavior relatei to the terms of 
the formal language* We need to kno'w when sonne- 
tiling is a decision —that is, we need operatioriat speci- 
fic a tions for identifying decisions and their proper- 
tiei. From this point of view, formal decision theory 
does not represent a *foundatioii' for a theory of daci- 
sions." (*Troblems of Value Measurenient for a 
Theory of Induction and Decisioni,^' /yoceedrngs of 
the Third Berkeley Symposium on MathemaUcal Sta- 
tistics^ Berkeley, University of California Prcsg, 1*)55^ 
p.S5.) 

6, TERMINOLOGICAL PROBLEMS 

Some of the problems concerning "■rationality'' and 
"utility'' have already been diicussed, '^Rationality' is used 
in different ways in different contexts, and often iesignatea 
a type of behavior that is not observed in the situations to 
which the game or deciiion model is applied. Luce arid 
Raiffa say^ 

"Though it is not apparent from some writings, the 
term *rationar is far from precise, and it certainly 
means different thinp in tha different theoriei that 
have been developed. Loosely, it §aems to include any 
assumption one makes about the players maximizing 
something, and any about complete knowledge on 
the part of the player in a very complex situatioiii 
where experience indicates that a human being would 
be far more restricted in his pefeaptions. (Luce and 
Raiffa, op* cih, p* 5.) 

The set of raquirementi necessary for a person to behave 
rationally may be complicated, as ia Illustratad by Howard^ 
statement* 

'^The rationality axiom ia tiiat a person with a 
choice between outcomes oyer ^hieh h e has a prefer^ 
ence oriaring will choose so as to get the most pre- 
fewed— prouid^d that he fully helieves he will get it 
and that by choosing otherwise he would have got 
one of the alternatives/' (*The Theory of Mcta^ 
Games, -'p. 168.) 

Often the use of "rationality'' selected is one that will 
lead to a solution within a model. The following quotation 
from Rapoport illustrates that situation, as well as the self- 
actional language often found In this field: 

*'!VIodern deciaion theory departs from the concept 
tion of meclianistic determinants of action and franK- 
ly posits a 'rational individual,' Some will insist that 
'rationality- is not a well defined category, even that 
it cannot be defined. But we will forgo the search for 
a definition which is both general and precise and 
satisfies every one s intuitive notions of what ration- 
ality should be» We will use instead a definition to 
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siiii a siiualioii. For iiiHtimce if a niaii fai'^d wiili N 
mutually exclu&ivt' iillrrrialivea, ssi* will as:4um(* llial if 
hi^ k rntional, he is iibl« io iiriange ihe aiternalives in 
imhr of pmfun^ncpi allowing, peirhaps, fur iridifft;r- 
erici? among allernatives/' ("liHrodiicUon," in 
Williier, op. cih^ p. xiv,) 

Game and dt*cision theorists often mmt that ihrir use of 
''utility'' is not to be confused with the uses of earllur 
econoiiiists. (Se«^ pp. 68^)9 of Chapt«Jr VI for a disi.-iission 
of economists' ub^ of ^'utiUty.'') As noted uarliep, ihew is a 
qiH?Mtion m to vvlielher iinylhing in human behavior corres- 
ponds to ''Utility/' The uhaniclerisllcs attributed to utility, 
within a given iiiodnl^ often are uhjjsun in order to provide u 
logical closure for that mo del: 

'*W(' have treated the concept of utility in a ratlir^r 
narrow and dognialic way. We have riot only assumed 
that it is nunH^rical— for which a tolerably good uasje 
can bt* made. . ,-but also that it is substitutable and 
urirestrietedly transferablu between the Various 
players. , , . Wu proceeded in this way for technical 
reagonH^ The nufncrical utilities were needed for the 
theory of the mm-mm two-person game = particularly 
because of the role that expectatiDn valuer had to 
pJay in it^ The gubgtitutability and transferability 
were neues.^ar)' for the theory of the zero-sum n-pur- 
Mm ganie, . , ,Thus a modifluation of our concept of 
utility sn the nature of a ^cneralissation^appoani de- 
sirable^ but at the samu timo it is clear that definite 
difficulties must be overcome Ifi order to carry out 
lhi# |>ri>grani/' (V on Neumann and Morgensterni op^ 
vit., p. 604.) 

At tiifu's liigLly nieiitaliBti(' und sell-autitjnal lauguage is 
UMni in the di.^eusaion of utilities, Kuirneth Arrow^ for ex- 
um|de. in hi^ diHeuJ?Hion of thi* impDSHihility of an "integer' 
H€~>nal Comparison of utility^'' says that "4t seems to make 
no mmc to add the utility of one individual, a psychic 
tnagfiitude in his niind^ with the utility of another Individ^ 
ual/' (Sovia! Clience and InditHduai yalues^ 2nd ed.. New 
Vork, Wiley, 1963, p. II.) 

The literature contains frequent referencei to '*applica- 
lions" of the models, bu^, often that word is used lonSidy 
and confusingly. For example^ Saatij^ ^ap that game theory 
"neeks to be pregcriptiyc or norma tivei ' and alao-=like the 
later Rapoport--«'mphasixei ihe! '*uncicrstanding'" that re- 
sults from the use of game models. He then discusses a 
''very simple illustration" u4 a game matih application to 
the e-sealaliDn of arma. (Sauty, op. cut, ^ p. 1()66. All further 
quotatJofis from Saaty In this section are from the same 
page.) 

Saaty ^ys that a few years ago the Llniled Slates wanted 
the ^^f)Viet Union not to develop MIRV s (rnuUiple inde- 
pendently targeted reentry veliicleH). He regards that histor- 
iral situiition as an example of a bargainisi^ game without 
T'lrnplefu information being availuble to the players, lie 
Ih'^n works out a payoff matrijc for the situation^ Aecottling 
to that matrix, if the Dnited States lias MlRV's, and trios to 
ixHivince tile Soviet Union not to develop tbern, the Soviet 
Uin'on'i^ payoff will be better if it does develop MIRV's. On 
the other hand, If tJ^e United Slates lacks MIRV's and tries 
to eonvinee the Soviet Union not to develoj) ihent, the 
payoff is still better for ihe Soviet Union if it cloeH produce 
ilie weapon. 

Saaty concludes tliul in tliiH situation an opponent ''ean- 
nt»l be gin'dcd at all"^ by what the otber partieipanl sayi, 
atid thai tin* ofiponent^f^ ''decision miiHt he based on otfH:;r 



inforrimtion/' lie siiggeHts that an inspection Helierne by 
bulh Hides niigbt have ensured IhnMIRV'H would not be 
built, but lliuu adds: "Of coursts we know from llm news- 
papers that both Hides know how to iiiake MIRV h and niay 
even be mags producing theni." 

Bui is the MIRV ease an instance of a ''ba^aining'"gdriio 
in the required senHe? Is it probalile m this type of situation 
tliat either side would be inclined to be guided solely or 
itrongly merely by what the other side ^aid about its stale 
of weapons development? Whatever antual information was 
available might change the payoff niatrix materially. The 
model is not norinalive for either side unless the aitualion 
fulfills alJ the ba^ii- requirements of the pame? which seems 
highly doubifpjl; jior is ■Aniderstandirig' of the arms race 
furthered unless it can be showri that the race fuiidamen- 
tally is like the modcb Just what the application of the 
model is remains unclear. 

Other key nanies in this field also are used un clearly or 
incoherently. Chufchniani for e^ainple^ points out that 
often it is not clear what a '^decision'' is and says that 
"'operational ipecifrcations for identifying decisions and 
Uieir properties shouh^ be given/^ ("rroLlems of Value 
Measnrement for a Th'^ory of Induction and Decisions," 
55,) 

7. COMIMENT AND EVALUATION 

In Chapler I we crfticixed self-actional and interactional 
procedures of inq^uliy. Both types ol procedure are found 
amorig game and detsislon theorists. Many of the discussioni 
of rationalUy apparently reneel sel fractional assuniptions, 
and frequent references to free mil are found (e.g., 
Howard, 'The Theory of Meta^Ganies,'' p. 168; Paul A. 
Samuelson, Economics^ 8th ed.. New York, McGraw-Hilb 
1970, p. 480). Irtefactional procedures also abound, in 
which various aspects or phases of a transaction are viewed 
as independent "realg" " Interacting on occasioii with other 
suuh 'Veals" (see our discuRsion of the prisoner s dilemma 
on pp. 95^96). 

Much of the work in this field consists in the elaboration 
of conjectures far in advance of observation. To illustrate, 
in their discussion of the difficultiijs of measuring ''utility 
functions,^^ huce and Raiffa say: 

'"The main purpo':e Is to sue if under any condi- 
tions, however llrniled, the postulates of the model 
can be confirmed and, if not, to see ho^ they may b6 
modified to aecurd belief at least with those cases. It 
will be an act of faith to postulate the general exist* 
enee of these new constructs, but somehow one feels 
him cavalier if lie knows that there are two or three 
cases where the postulates have actually been veri- 
fied."' (Luce and liaiffa, op. tit,, p, 37. See also our 
earlier discussioii on p, 4, Chapter t) 

As we have noted e rlier, in general the mathematical 
work within game and decision models is carried out 
rigoroualyt and much ingenuity has been shown in 
developirrg sohitioiis within tho&e models. Moreover, the 
experinu^utal work on varicnm game and decision 
situations cjfteu is done uarcfullly wrtliin the limits of the 
experirnent. Hut the behavior Investipted within these 
si tua lions may be far removed from flie behavior in the 
economic, political, militai^, or other transactions that 
led to the experimeut. 

Often a niajor difficulty is the unavailability of what h 
required to make the model pertinent To ilhmlrale, Janies 
Bates givcM the folio wing dcHcription of decision-mjking* 
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(iRcisiDn-nmking procuss iiivalvt^s a decision* 
miik«r, an erivironmenl in which the decigion-maker 
imist operate, a set of actions available, and a set of 
goals to be accomplished. An optimal dRciiion in 
inade in ternw of an operation which chooses a 
liieinber of the set of aelions and the imporlance of 
ihn goals* The modtil must include some measure of 
the efficiency of an action for a goal, a measure of 
ihe value or imporlance of fhe goal, and a measure 
of the adequacy or effectjv*'uess of the operation/' 
{**A Model for the Science ^* Decision," Phitosophv 
of Science, Vol 21, 1954, ^ 339.) 

However, ihe measures required hy the model often 
doirt *txistj or are seriously in adequate. Assuming 
^'iftibci^ for the sake of illuBtration may make a model 

;n plausible and promising, but if we cannot devalop 
Uidie nieasures in practice the modei is not useful (or 
fii£*king ^*optimal decisions*" 

Our criticisms should not be confused with certain 
'linmanistic'' objections to the use of mathematical 
procedures in investigating human behavior, such as that 
hiiiaan behavior involves ^'intrinsicaliy unquantifiable 
things, (For refutalions of such objections to mathe- 
inatical proceduren, see von Neumann and Morgenstern, 
op c<^, pp. 1-8, and Kenneth Arrow, ^'Mathematical 
Models in the Social Sciences,*' General Systems^ Vol. I, 
i9S6* pp. 29-31-) Skepticism about the significance of a 
parlicular niathematical model is not the same as a 
rejection of mathematiral procedures in generah 

Dc fenders of the type of models we have criticized 
oft en argue that the historical success of maihematical 
models in the physical sciences somehow justifies current 
tnodels in the behavioral areas. For example^ Eugene F= 
Elander, an econometrician, says: 

*\ . .to say jhat, at present, we can stop using 
iiiathematical models because they are methodologi^ 
cally so poor that tliey are not useful for prediction 
h lantaniount to giving up an entire avenue of 
approach before we have traveled very far along it. 
A similar critieisni might have been raised against 
the rii^t fiimbling attempts to formulate the 
physical sciences mathematically; and such a 
criticism, if allowed, would have prevented the 
development of a scientifically oriented civilization 
with a high level of technology.^' ('"Correspondence 
m iVlatlienialic'al Models," Social Science, Vol. 37^ 
1962, p. 249.) 

Eland er appears to confuse ihe avoidance of poor 
models with tne total avoidance of models. Criticism of 
the inadequacies of existing models may help in the 
deveiopnient of improved procedures of inquiry^ and 
reliatice on inadequate models may worsen problems that 
the models were designed to solve. What we object to is 
not the use of mathematical procedures per se, but the 
development of elaborate conjectures of any type far in 
advance of observation. 
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L WORKING DESCRimOK OF THE FIELD 

T iifarmation theorists inquire into the mosl effee* 
I tive way of codingj transmiltiiig, and receiving 
^ messages in communicatiaii systems in order to 
achieve goals ^uch as a specified spued of transmiision, 
accuracy of trangmi^sion^ and econoniic cost, Quantitative 
measures have bfien developed for the capacity of 
communication channels and for tlie ^'ainount of 
information" carried by the signals traniriiitted over theie 
channeb; thogc mcasurei arc based upon tlie number of 
alternative megsagci or gignals that can be transmitted 
over a channel in a unit of time. Many altfimptj have 
been niade to apply the statistical techniquei developed 
by information theoristi^ and sonne of tiieir findings, to 
typical behavioral science problems, 

Cybcrneticists iniiuire into the regulative processes of 
physiuah physiological, and behavioral syitenrii, ^ith 
special emphasis on feedback in machiiies and in nervous 
systems* 'Information,'' as used by inforniation tfieoriits, 
often is a key notion in cybernDtic inquiry. 

2, OTHER DESCRIPTIONS OF THE FIELD 

R.V.L, Hartley, one of the founders of inforniation 
theory^ said his aiin was to ^-get up a quantitative measure 
whereby the eapaeities of various systerna [in electrical 
communicution] to transmit informotion may be com^ 
pared. ("Transniission of Information," Bell System 
rechnieal Jounml, Yol 7, 1928, p. 535.) 

According to a group of writers on information theory: 

""Jl is basic to information theory that any event 
is evahiated against the background of the whole 
class ol events that could have happened. Informa- 
tion theory proposes to measure the effect of 
operations by which a particular selection is made 
out of a range of possibilities. . . . The nieasure of 
selectivity used is a function of the probability of 
a<'lucving the game result by mere chaiice. In this 
.sciiHCj information theory is anchored in probability 
iheory.'* ('^Concluding Review'^ in Henry Quastlerj 
imI., Infarrmtion Theory in Psychology^ Glencoe, 
Ftm Press, 1955, p. 8.) 

Jerome Rothstein says that '^hiformation theory^ in its 
recctit fornuilations, is a form of abstraei muthciHalics 
dealing with choices from alternatives of an unspecified 
liature/' (ComnmnicQtion^ Organizaiion^ and Science, 
Indian Hills, CoU, Falcon^ Wing Press, 195B, p. 12.) 

According to Gohn Cherry: 

''It is in tvlcuonmunication that a really hard 
core of mathcmatiRal theory has develop* d; such 
theory has beeri evolved over a considerable number 
of years, as engineers have sought to define what it 
is that they communicate over their telephone, 
telegraphs i*nd radio systems, In sueh technical 

♦Informaiion \\tvory and eybcrni^tics are fields tliat are closely re- 
lated in many n?s|)«*els, ^^discus^^d on p* 95, wu include both fiddj* 
in a single ehnptrr. Some; wriUTrg tJie luLcl 'N'oriimuniualion 
tliror>" ratiinrinan "jnf«nnHlion Lhrory.'' 



sybtemi, the commodity which is bought and sold, 
called infornmiion capacUy^ may defined strictly 
on a mathematical bagis, without any of the 
vagueness which ariiee when hurnan beings or other 
biological organisms are regarded as ^cornmunioation 
systems.' Nevertheless, human beings usually form 
part of telephony or telegraphy systenis^ as ^sources' 
or ■receivers'; but the fomial tnattiematieal theory is 
of direct applicatiori only to die technical equip- 
ment itself. . . {On Human Communication^ New 
York, Wiley, 1957, p. 40.) 

John F, Young notes that the "basic Idea is* , .that 
information can be treated very much like a physical 
quantity such as mass or enai^.'^ He says that 
information theory "is concerned witii the basic liTnita> 
tions of varioui methods of communiootion,^' and that 
thi^a ''basic principle adopted is that arty massage ^hich 
has a high probability of occurrence conveys little 
information. Most information is convayed by flie least 
likely messages. Thus information theory Is based on 
probability. , . (Infornmtion Theory^ New York, Wiley, 
1971, Preface, p. 1, p, 4.) 

Norbert Wiener's statement that cyb erne tics concerns 
"the entire Held of control and commiinication theory, 
whether in the niachine or in the animal (Cyb€rnetios^ 
New York, Wiley, 1948, p, 19) often is repeated, 
sometimes with minor changes or additions, Richard 
Stone, for example, describei cy heme tics bb the etudy of 
^^communication and control in self^EeguIating systems^' 
(MathenmticB in the Social Sciences md Oth^r Essays^ 
Cambridge, MJ.T. Press, 1966, p. 33), and F.H. George 
says cybernetics is the **science of control, eoinmiinica= 
tion, and artificial intelligence" Computers, Saienoe^ and 
Society^ London, Pemberton Books, 1970j j, 14). 

Often strong emphasii is placed on die breadth of 
application. Stafford Beer, for examplej says' 

^"Cybernetics is tfie science of communication and 
eontroL The applied aspects of this science relate to 
whatever field of study one cares to name- 
engineering, or biology, or phyiloi, or sociol* 
o^. . . . The formal aspects of the scienflc geek a 
general theory of control, absiracted from the 
upplied fields, and appropriate to them all.'' 
(Cybernetics and Manage nient, New York, Wiley ^ 
1959, p. 7.) 

And Ralph Parkman says^ 

"Cybernetics may be described as die study of 
brainfike processes or equilihrium-seeking processes 
and in these kinds of terms it is subject to very 
broad and often disparate intetpretations^ It over* 
laps such fields as general systems ihaory, theory of 
automata, semantici, information theory, logic and 
invades important areas of the phyiicali natural and 
social sciences." (The Cybernetic Society, New 
York, Pergamon, 1972, p. 205.) 

Anatol Rapoport notes the close relation between 
information tlieosy and cybernetics, and also emphagizes 
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the Nchnieal u^e of "informiiiiofi," a point return lo 
laler: 

"Cybemetics k the science of cornmiiniculiuii and 
coritrol. As such, it does not exaimnc Iransfornia* 
tioni of energy. It examines patterns of signals by 
means of which information is Iransrnitted within u 
systum and from oric iystem to anotlmr. Triiris^ 
niission of information is essential in controlj and 
the capacity of a system to exercise control depends 
on how much intormution it can process and store, 
hi facti the concept 'quantity of inforniation' is 
central in cybernetics. In this context^ 'quantity ol 
information' is unreiated to the meaning of the 
information, its significance, or its fruth. Quantity 
of information is related simply to the number ol 
'decisions' whieli must be made in order to reduce 
the range of possible aniwurs to the quoslion onu 
asks; to put it in another way, to reduce 
uncertainty*" (''Foreword/' in Walter Buckley, ed., 
Modern Systems Research for the Behavioral 
ScientisU Chicago, Aldine, 1968, p. six.) 

3. METHODS AND TYPES OF INQUIRY 

The context in which itiforniation tlieory was de- 
veloped is of interest. Leon Brillouin says: 

*'This riew theory was initially the res nit ul a 
very practical and utilitarian diseussion of certain 
basic problems: How is it possible to define the 
quantity of information contained in a megsage or 
telegram to be transmitted? How does one nieasure 
the amount of information communicated by a 
system of talegraphie signals? How does one 
compare these two quantities and discuss the 
efficiency of coding devices?" (Science und In- 
forrnation Theory^ New York, Aeadeniic Press, 
1956, p. vii,) 

And Ychoshua Bar-Hillel says: 

"One of the tasks with which comniunication 
engineers are presented is that of deviiing a 
mechanism by which a significant sequence of 
words, a message^ produced by somebody, the 
sender of the message, is reproduced at some other 
place, with the shortest practical time lag, . , , Thfi 
following illustratic^ is typical: A writes on a sheet 
of paper 4 love you 'and wishes that B, 3000 miles 
away, should become aware of tlie full content of 
this message, with litde delay and at a low cost. 
There will be inititutions, in a capitalistic society, 
which will compete with each other in providing A, 
for a price, with the ruqulred service. Thoge 
companies which perform these services most 
satisfactorily, i.e., with an overall better combina- 
tion of faithfulness, time lag, and cost, will get the 
job. The executives of these companies wiji hire 
engineers and put them to work on improving this 
overall combination," (**An Examination of In- 
formation Theory,"' Philosophy of Science^ Voh 22, 
1955, p, 86.) 

A communication syBtem often is said to coiiHiHl of fiv<! 
uarts, as differentiated by Claude Shaiuujn and Warren 
Weaver: (1) the Houree of the message; (2) a tranHmitter, 
"which opcralcH on the message in soine way to prodnc c 
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a signal suitable for tninsnijgsion over the channel"; (3) 
the channelj or medium used lo iransmii the signal to the 
receiver; (4) the receiver, which decodos the original 
niessage from the signal transniitled over the chatmel; and 
(5) the destination of the* message. (The Mathumatical 
Theory of Communimiion, Urbana, University of Illinois 
Press, 1949, pp. 44,) 

In some situations receipt of a near^perfect repHca of 
tile message sent is important; in others some deteriora- 
llun is allowable. Sometimes quick transmission is of 
primary importance, and somctiines not. If sending the 
signals over a certain channel is costly, expending sizable 
sums to develop a compact code for the merges may be 
worthwhile. In short, both econotnic and technical factors 
are involved in ascertaining the most effective way of 
transniitting messages of a given type. 

Of considerable importance are the relative frequencies 
of h? iters and letter sequenues of the language in which 
the message is written. Very infrequent letters or 
sequences can be given code -correlates longer than the 
eode-eorrelales for frequently occurring letters and 
seqnences. In some instances, whole words^ phrases, or 
sentences may be given a brief code-correlate. However, 
tlie saving in transmission time needs to be balanced 
against the cost of encoding and decoding. 

Teleconrimunieation engineers have inquired into the 
problem of how various signals cm be converted into 
other signals (for example, tlie translation of letters of the 
alphabet into the dots and dashes of the Morse code, and 
tlie further translation of the Morse code signals into 
electrical variations). Infomiation theorists have worked 
on both discrete and continuous signals, and on signal 
sequences of relatively complex organization (c,g., word 
or sentence sequences). 

Concerned with factors such as those just mentioned ^ 
infornidtion theorists have developed mathematioally a 
measure of the so-called ainount of information in a 
message. Unfortunately^ their use of "in format loir' has 
been confuied with olher uses (as discussed in Section 4); 
usually information theorists arc concerned with a 
measure of the relative rarity of a certain signal sequence 
among all possible signal sequences of the same fength. 
For example, the relative frequency of llie sequence t-h^a 
among all three-letter sequences in English interests the 
communications engineer. Thus Chcnry says that informa- 
tion is described **soIely as the statistiaal rarity of signals 
from an observed source.^'' (Cherry, op* ci^j p. 226.) 

The unit of measurement comnionly used is the bit 
(abbreviation of binary digit). Ludwig von Bertalanffy 
says; 

"Take the game of Twenty Ouestions, where we 
are suppoied to find out an object by having 
answered questions about it by yes or no. The 
amount of infonnation conveyed in one answer is a 
decision between two alternatives, such as animal or 
non-animal. With two questions, it is possible to 
decide for one out of four possibilities. , . , With 
three questions it is a decision out of eight, and so 
forth. Thus the logarithin at tlie basis 2 of tlic 
possible answei^ can be used as a measure of 
information, , . . The information contained in two 
answered questions is log^ 4 ^ 2 bils^ of three 
answers, log^ = hits, iuicl sf> forth." (^'General 
Sy.^tem Theory," Cemml Systetns^ Vol. I, 1956, p. 

Dnspilr giiiiiTiil vorbal ajinioinciil m lo wluil tlit! word 
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^'cybernetics" citm'fibi's, precisely what inquiries cyber' in all kinds of systems. Its purposu is to maintain 

iicticistM make isi not alwayn dunr. Hour miys: '-feotnu ^yslutn stability In the face of change, Cybcmclici 

|M»oph» think that cybtTUt'tirs M ariothrr word for cannot be studied without considering conmninica- 

automatiott; some that it uoncenia i*xpuriments with ralH; tion networks, information flow, and some kind of 

some that it i^ u brunch of inatlumuiticH; ntliers that it balancing procesg aimed at pruserving the integrity 

wants to buibl a cumputer capable of running tlu! of the system," (Orgrtnfca^iofL?, Vol. I, 2nd ed,, ^ 

country," (Buer, op* cil., p. xii.) York, Wiley, 1969, p. 24.) 

Insofar as cybcrnutius hm been claimed to be felevarU 

for behavioral science hiquiry, two types of work seoni to Governors and therniostats illiislrate negative feedback, 

be most important: When an engine s speed varies beyond a certain ranges tlie 

i) Cybernetieists, like general systems theorists, often governor operates to maintain the speed within that 
seek analogies in different areas of inquiry with the hope range. Such feedback is called negative because the work 
that the unincation of scienee will be furthered, Wiener done by tlie feedback niechaniim opposes the * "direction" 
describes one such analogy that stemmed from the efforts of the main By stem. Positive feedback occurs when the 
of W,S, McCidloch and W JL IMtts to design an apparatus feedback mechanism acts so as to amplify the work of the 
througli which the bhrul coiiltl **reud." Printed words main system, as when automobile power brakes amplify 
were converted to sound by a photocell scanning of the foot pressure. 

printed type. Wiener goes on to say: Wiener and his collaborators developed some hy- 

potheseg or conjectures about hunian behavior based on 

"'Dr. MeCulloeirs device involved a selective their observations of feedback. Negative feedback may 

reading of the type-imprint for n set of different lead to oscillation if the operation of the feedback 

mapiirications. Such a selective reading can be mechanism results in ^'overshooting'^ of a magjiitude 

performed automatically us a scanning process. This similar to the deviation from the desired range the 

scanning, to allow a eoiTiparison bnlwecn a figure and a feedback mechanism is correcting. Fur example^ in 

given standard figure of fixed but different sizCj was a Cfirreuting a room temperature that is 5^ above what is 

(levice %vhich I had already su[wes ted desired, the temperature may go back to 5^ below the 

the apparatus by which the selective reading was doiie settings etc. Wiener conjectured that oscillation should 

eame to the uttention of Dr. von Bonin [an aii.atomist] , uIho be found in organisms^ if organisms are "■controlled" 

who inim«^diately asked^ ^1b tins a iliagram of the fourth by negative feedback. One of his eollaboraton iiUggested 

layer of the visual cortex of the brain?' ^'(Wiener, op. that a patient with cerebellar disease eKliibiti oscillation, 

e/f,, pp. 31 32.) Such a patient cannot directly and smoothly raise a glass 

to his mouth, but rather overshoots^ fint in one direction 

hi particukr, much attention has been given to analogies and then in another. Wiener and his eo-workers regard this 

between the nervous system and the digital computer. parariel as most helpful' "The analogy with the behavior 

According to George: of a machine with undamped feedback is so vivid that we 

venture to suggest that the niain function of the 

"U should also be noticed Uiat this [the ease with cerebellum is trie control of the feed-back nervous 

which computer hardware copes with binary states] is mechanisms involved in purposeful motor activity," 

one of the reasons why cybernetics pays so much (Arturo Rosenbleuth, Norbert Wiener, and Julian Bigelow, 

attention to the development of corTiputers. It is "Behavior, Purpose, and Teleology," Philosophy of 

because it was felt that there is a dLstinat resemblance Science^ Vol, lOj 1943^ p. 20.) 

between the two-state switching devices of the digital Much excitement about aybernetlcs stems from the fact 

computer and the two-state neurons that make up the that although older machines did not offer many parallels 

human nervous system. Neurons need not necessarily to the complex aspects of human behavior, the 

be regarded as two-stale switches, but what is development of machines that can play games of strategy, 

important is theyf-r/R be so regarded. "(George, op. cih, detect and correct some of their errors, store information, 

p, 33,) etc., does offer such parallels. 

As suggeited by the fofegoing? much work in 

ii) A more rcslrieted field of inquiry is the investigation of information theory and cyberncties concerns the 
feedback in machines and in organisms. Some writers see the questions of machine design and functioning. Howeverj as 
major work of cyberncticists as the inquiry into the extent to noted by Parkman, many workers in diese areas believe 
which biological phenomena canbeaccouiited for in terms of that the significance goes far beyond engineering- 
feedback. Accoraing to J,O.Wisdonn 

'^To many engineers and acicntists it [cybernatici] is 

"The basic hypothesis of cybernetics is that the a mathematical means of developin| the theorv and 

chief mechanism of the central nervous system ip design of computers and oUier *brainlike' machines; 

one of negative feed-back, The field of study is not, and among them are some who feel that neither 

however, restricted to feed-backs of the iiegative cybcrneties nor information theory have fulfilled tlieir 

kind. Secondly, eyhernctics makei the hypothesis original promise in attacking specific technical 

that the negative feed-back mechanism explains problems. To othere it is less a Body of facta or 

"purposive' and 'adaptive' behaviour,"" (*The Hy- equations than a way of thinking to demonstrate the 

pothesis of Cyberneties,^' Ceneral Systems, Vol. I, unity existing between diaciplines. They see cyber' 

1956, p, 112.) netici pointing to fundamental meaninp we already 

lense, and offering a theoretical justification for 

J. A. Liltercr eniphasizes the maintenance of system describing the limits of-and probing the stilb 

stability through feedbacki mysterious boundary between— living and non living 

systems. This latter point of view is the one favored 

*'Gybernctics has to do with feedback and control here/*(Parkman,op. ci7.5 p. 215.) 
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Conflicting assessments of the meritM of the work dune in 
information theory and cybernetics are found, As the 
passage just quoted frofn Papkman indicates^ even the 
technical eiigineering achievements are disappointing to 
some observer. The siftiificance for behavioral science 
problems, of course, is of greater importance for the 
preient volume. 

As in other newer fields, excessive claims often were 
made initially. Rapoport notes that information theory was 
""repeatedly hailed as a 'major breakthrough.^" (■The 
Promise and Pitfalls of Information Theory," feprinted in 
Buckley, op. ciLf p, 137.) Cybernetics frequently was 
regarded as a revolutionary new development that shortly 
would transform the behavioral sciences, but as Caxton 
Foster observed, the initial enthusiaim frequently was 
followed by disappointment and disilluiionment. (Review 
of W. Ross Ashby's An Introduction to Cybernetics^ in 
Behavioral Science, Vol 2, 1957, p. 319.) 

The theme of enthusiasm followed by disillusionment 
can be illustrated more specifically by what happaned in 
the field of machine translation of languages. In the 1950% 
many believed that the translation of, say, Russian into 
English would soon be a routine computer task. But in 
19o6 a Committee of the National Academy of 
Sciencea-=-National Research Council reported that no 
machine translation of a general scientific text was likely in 
the near future, and that unedited tnachine translations 
were poor in quality and sometimes mieleading^ 
r'Languages and Machines: Computers in Translation and 
Linguistics,'" Pub. No. 1416, Washington^ D.C.j National 
Academy of Sciences, 1966.) Victor H. Yngve notes that 
**those working in the area [mechanical translation] have 
consistently underestimated the difficulties throughout the 
brief hiitory of the fJeld.'' CMT at M.I.T. 1965, " m A.D. 
Booth, ed.^ Machine Translation^ New York, American 
Elsevier, 1967? p. 453.) According to George, many of the 
difficulties seem to stem from a neglect of the behavioral 
context of language use. (George, op* cit.^ p. 30.) Of 
interest is Booth's description of the change of attitude of 
Bar^'Hillel, who was a pioneer in machine translation: 

"In the initial phases of the work he was fired with 
enthusiasm for machine translation but later beeame 
known as 4he leader of the destructive sehool against 
machine translation,^ a position which he can 
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still to hold 



properly be said stUi to hold. After acting as one of 
the chief instigatori of the First Intemational 
Conference on Mfachine Translation held at M.LT, in 
1952, Bar^Hillel drifted steadily from a position of 
enthuiiaim to one of profound gloom about the 
subject, a drift which resulted in his filling the critical 
poiition on the iubject which he now does."' 
(^^Introduction,'' in Booth, op^ cit., p. vii.) 

Basic to many attempted behavioral science applica^ 
tions of information theory is the formula stein ming from 
Shannons work for a measure of the * 'a mount of 
information'' (ff) contained in a message: 

H ^ ^ X Pi log Pi 

(The probability of choice of the t*^ mesiage is 
deiignated by pi\ if the logarithni to the base 2 is used, 
the amount is given in bits.) Shannon used C to designate the 
capacity of a communication channel. Brockway SlcMillun 
states one of Shannon's basic results concerning the prableni 
of the most efficient coding for a chanueh 



. .iuppose that the engineer is given a sourco of 
rate //, and a channel, totally unrelated to the source, 
of capacity C. Then Shannon shows that, if H k lem 
than C, the engineer can design (i.e,, set up 
mathematical descriptions of) translating devices for 
each end of the channel, between the given source 
and the channel and between the channel and 
recipient, of such a nature that the te?tt from the 
source can be recovered by the recipient with a 
probability of error which can, by design, be made as 
small as desired. On the other hand, \i H exceeds C? 
there will always remain residual errors in the 
received text no matter how the encoding and 
decoding is performed." ("Mathematical Aspects of 
Information Theory," in Brockway McMillan et, qL^ 
Current Trends in Inforination Theory^ Pittsburgh, 
University of Pittsburgh Press, 1953, pp. 104 1.) 

In general, many problems of matching sources to a 
channel, of effectively encoding messages, etc., have been 
adequately solved. Such useful, if limited, results often have 
been taken as having far-reaching implications for human 
communicatiori in general ^ as is illustrated by the following 
statement: 

''Indeed, it might be said that all interaction 
between situations and individuals can be regarded as 
communication and can be studied with the 
techniquei of communication theory. This is the 
perepective which has been adopted by Norbert 
Wiener in his Cybernetics (1948) and in The Human 
Use of Hunmn Beings (1950)." (John B. Carroll, The 
Study of Language^ Cambridge, Harvard University 
Press, 1959, p. 205.) 

But the * communication" this quotation refers to 
involves questions of the significance of the messages 
communicated (what alleged facts the messages state, etc.); 
technical information theory does not deal with sueh 
questions, Ths confusion between the application of the 
label ^^information" in information thaory and other 
applications is widespread. Bar-Hillel says: 

*This christening ['information" as a label for 
signal iequence] turned out to be a continuous 
source of misunderstandinis, the more so since it 
soundi so plausible that when we speak of the 
capacity of a system to transmit information we 
imply some sort of quantitative measura of 
information' ... * However, it is psychologically 
almost impoisible not to make the shift from tfie one 
sense of information, fur which this argument is 
indeed plausible, i.e. information ^ signal gequence, 
to the other senses information ~ what is expressed 
by the signal sequence, for which the argument 
loses all its persuasiveness. . * , Therefore, we see 
over and over again that, in spite of the official 
disavowal of the interpretation of "information' ai 
*what is conveyed by a signa! sequence,' "amount of 
informationj' offictally meant to be a measure of 
the rarity of kinds of transmissions of signal 
sequences, acquires also, and sometimes predom< 
inantly, the connotation of a measure. . ,of the 
kinds of facts. . .designated by these signal SC' 
quenccs." (Bar-Hillel, op> cit., p. 94.) 

The confusion Bar-Hillel diseusses sometimes occurs in 
n siinple, direct way, as in popular accounts of the 
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amount of infornmtion contained in a book of the 
Sunday issue of the New York Timm* At other timeSj the 
confuiion k more subtle. The technical application of 
"infomiation" is recognized, but yet that application is 
a^umed to have implications for the everyday sense of 
"information." 

For example, Jainei C, Miller says: 

'^Throughout this preientation information (H) 
will be used in the technical sense first su^eated by 
Hartley in 1928* Later it was developed by Shannon 
in hi§ matheniatical theory of communicationi It 1§ 
not the game thing as meaning or quite the same as 
in forma tion as we usually undei^tand it. Mmning is 
the signiiicance of infonnation to a system which 
proc^aes it ^ . .Information is a simpler concept' 
the degree of freedom that exist in a given 
iituation to choose among iignals, gymboli, mei- 
sages, or pattenii to be transmitted**' (**The Nature 
of Living Syitemsj'' Behavioral Science^ Vol. 16, 
1971, pp. 279-28O0 

However? on the next page, ha seems to shift to 
^'information"' in a more usual iense; 

''Moreover, . .living syitems must have, . .ipecific 
patterns of infonnationi For example, some speciei 
of animali do not develop normally unle^ they 
have appropriate information inputs in infancy^ As 
Harlow showed, for instance, monkeys cannot make 
proper social adjustment unlesa they interact with 
other monkeys during a period between the third 
and sixth rnonths of their lives." (/frid,, p. 281.) 

Wayne Lee refen to the "'obvious importance of 
infonnation in decision making*' and expresses surprise 
that there hasn't been more work '*brid^ng information 
theory and decision theory." When he discusses the cost 
of obtaining information useful for daciiion making and 
related topics, he clearly seems to be using "inforTnation" 
in the everyday sense, and yet he also mentions the 
^'technical sense'* of information theory and notes that 
often decision theoriata use ^'amount of information"' to 
refer to the ''number of samples observed rather than 
information in bits." (Decision Tkeory and Human 
Behavion New York, Wiley, 1971* pp* 267468, p. 249, p. 
268,) 

In the following quotation from John W, Tukey, 
calculations baaed on the technical application of 
^information'' are said to "verify'' a maxinfi that rests on 
a common-sense application of ^'information"' 

"Modern information theory allows us to verify 
the old maxim that *a picture is worth a thousand 
words. " A thousand words of connected Enj|lish, at 
6 characters (5 letters and space) par word, and 1 
bit per character* . . , amounts to 6,000 bits of 
infonnatiori, equivalent to a choice among 2*-®^ 
equally probabla patterns. A scatter diagram for n 
pointi on a 80 by 80 grid- * .would inv^ve one of 
80*° m 2*-^" alternatives if the points were 
distinguishable. If, In addition, all patterns were 
ecfually likely, 6,000 bits would correspond to 
about 500 points. With 80x80^6400 cells for the 
500 or so points, allowance for overlap and 
indiitlnguishability of points need only be small 
Thus a scatter diagram of six or seven hundred 
points, if all diagrams are equally likely, is worth, in 



fornml infonmtion contmt, a thousand connected 
Engligh words,'' ('"Stalistlcal and Quantitative 
Mothodology," in Donald P. Ray, ed,, Trmds in 
Social Science, Mew York, Philosophical Library, 
1961, pp. 12M22, italics added,) 

Some anthropologists have adopted aspects of informa* 
tion theory (or information theory plus cyhernetics). 
Claude Ldvi^Strauss maintains that the brain uses a binary 
code, and he views human society as a communication' 
exchange machine. Social phenomena are "messages," for 
which language is a code (The Savage Mind^ Chicago, 
University of Chicago Press^ 1966). And Edmund Leach 
a^ues for a parallel between the brain and the computer; 
the brain must follow a "program" that is inherited 
genetically (**Claude L^vi-Strauss- Anthropologist and 
Philosopher,' in Robert A. Manners and David Kaplan, 
eds., Theory in Anthropologyj GhieagOj Aldine, 1968). 

Probably psychology is the behavioral field to which 
information theory has been most frequently applied as a 
"breakthrough" technique* However, many applicationB 
did not prove useful . According to Lee J* Cronbachi 

-'An exarnination of the studies employing the 
Shannon* . .formula^ however, sugeits strongly that 
it has been accepted whole, with insuffieient scrutiny 
of its internal workings. As with the famous gift 
horse, psychologists seem to have felt that it would 
appear ungrateful to betome too inquisitive.'' 

*'My examination of papers using Shannon's 
measure leadg me to conalude that many applica- 
tions of the measure must be regarded only as 
playfuL , . . A use of infomiation flieory may be 
taken seriously when the author shows a specific 
rationale for describing his data by Shannon's 
measure, The rationale cannot be merely that he is 
examining a eommunication process or something 
diat can be compared to one. He must show that 
this process is like Shannon ^s in certain basic 
particulars. . . ^ If an investigator's process does not 
conform to these ipecifications, he can perhaps 
%iodify the Shannon formulation. . .but no one 
seems to do this. He can demonstrate that his 
conditions are near enough to Shannon's that 
discrepancies can be ignored^but this is usually not 
tested* He can continue to use Shannon ^s measure 
as a crude approximation to more appropriate 
functions— this seems less useful than developing the 
proper rational function to fit the situation," (**0n 
the Non-Rational Application of Information 
Measures in Psychologyj" in Quastler, op, ci^, p. 
14, pp. 24 25,) 

Attempted applications in psyGholo|^ are still found 
(see, for example, H*B,G. Thomas, An Information- 
Theoretic Model for the Serial Position Effect," Piyoho- 
logical Review^ VoL 75, 1968j and Donald P. Spence, 
*"The Processing of Meaning in Psychotherapvt Soma 
Links with Psycholinguistics and Information Theory 
Behavioral Science, Vol. 13} 1968)* It seems fair to say, 
however^ that the major recent impact of information 
theory on behavioral science problems has been via 
cybernetics. 

Much progress has been made in the design of machines 
to perform complex tasks, often more efficiently than 
humans can. As we noted eadier, the parallels between 
aspects of behavior and the funciioning of such machines 
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have h'd to rnany cybernetic conjectures about b(*havior. 
To illuitratts Wisdom inenlions the following, among 
ulhers: (1) that the brain may beconie "overloadtur' in 
the mmt way that a It'lephone exchange can; (2) lhat the 
eontinuuiis forword walking of uats witli a cauterized 
interpeduncular nucUni^ can be explained an the failure of 
a negative feedback iTieehunisni; (3) that die uiiceasing 
swimming until death ohgerved in cuttlefish %vhose higher 
brain centers have been removed may be giniilarly 
aeeounted for; and (4) that poiiUve feedback may help to 
account for gome cases of renal disease in which renal 
damage leads to hyperlension, the hypertension in turn 
leads to further renal diieage, and so on, until deaths 
(Wisdom, op. ciu, pp, 115417.) 

As one might expect, many conjectures Uiat at first sight 
seem promising are not confirmed by tlie evidence. To 
illustrate^ Heinz von Foerster rnade a study of memory in 
which he uged the principles customarily applied to the 
so called decay jproceis in phyiics ancf chemistry. His 
conjecture was that forgetting may be the regult of the 
destruction of some of the elementary brain impreislons. 
He assumed that these impreisions were caused by the 
receplons sensing events. Applying decay principles 
r^ulted in a forgetting curve tliat was contrary to the 
observed data. By introducing other ''forgetting coeffi^ 
cients," von Foerster was able to modify his conjecture so 
that it conformed to experimental evidence on human 
memory. He also tried to account for hallucinations and 
the dajt^vu phenomenon. { ^Quantum Theory of 
Memory," in Transactions of the Sixth American 
Conference on Cybernetics, New York* Josiah Macy^ Jr. 
Foundation, 1950.) Beer comments on von Foerstcrs 
article: *"WhcTe this particular piece of work leads is not 
yet clear/' (Beer* op. ci^, p- 38.) 

More recently, much attention has been |iven to 
artificial intelligence^ the development of macliines or 
computer program simulationi that are capable of 
performing what usually are viewed as uniquely human 
modes of behavior. Conaiderabia work also has been done 
on self reproducing niachines, with John von Neumann 
being a pioneer. ("The General and Logical Theory of 
Automata,'' in Lloyd A. Jeffries, ed., Cerebral Maeha- 
nisms and Behavior, Nc^^ York, Wiley, 195L) Although 
von Neumann's machines have not been budt, hardware 
models of simple self-reproducing systems have been 
constructed. However, there are important differencei 
between the animal and machine progeny; in animals the 
infants are iimpler than their parents and develop to 
maturity over time; self- reproducing machines yield 
fully-formed new machines like the original. (For a recent 
summary of work in these areas and several others, see 
Parkman, op. cit.^ Chs, 8 & 9.) 

Attempts have been made to apply cybernetics to 
many complex forms of behavior oi men-in 'Society. For 
example, the political scientist, Karl W. Deutsch, saw 
many potential gains from using cybernetic notions 
(*'Toward a Cybernetic Model of Man and Society," in 
Buckley, op. ciL, and The Nerves of Government, New 
York, Free Presg, 1966); E.S, Savas applied cybernetics to 
New York City government ("Cybernetics in City Hall/' 
Seience, Voh 168, 1970). Mervyn L. Cadwallader regarded 
the ''breakthroughs'' in information theoi^ and cyhe^ 
netics as of '"considerable significance for sociology 
(*The Cybernetic AnalyBig of Change in Complex Social 
Organissations,"' reprinted in Littercr, op. ei'l*. Vol. II), 
and Amitai Etzioni applied cybernetics to tjie study of 
total societies {The AcHvg Society, New York, Free Press, 
1968; see also the condeiisation of Ftdanis hook by 
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Warren Brued, entitled The SelfCuidinff Society^ New 
York, Vrei^ Pres§, 1971). Richard Simu argued tlial 
economiHts **for years, . .have been talking cybernetics 
witliaut kncMviiig it" (Stone, op. d£., p, 33), and Arnold 
IWlin developud a feedback model of soniC of J,M. 
KoyncH' ucaiioinic notions (The Mcchmunt of Km^ 
noniic Synmis, London, Heinemann, 1953). Many 
applications in psychology arc found; to montion only 
oriei Tainolsii Shiliutan! regards the cybernetic model of 
motivation as superior in many reBpeclB to other models 
('A CyLernetic Approach to Motivation,'' in Bunkley, op, 

til all this vvork the key question, we iuggest, is the 
exUmt toYvhieh the analogies, models, and simulations are 
UHufuI. Typical J y the internal aspects of the mod el are 
coneenlroted upon much more than the *'nnatching" of 
tlie iriodnl to the behavior being studied. In a recent book 
reviewing a wide variety of gimulations, Michael Inbar and 
Clurice S, Stcill contrast reliability and validity. They say: 
''The basic principle for estaliliehing the reliability of a 
si rn Ilia lion is that successive runs should give similar 
rmuits, . lleliabihty is not of great concern in computer 
simdalions, . , , With only rare e?cceptions a computer 
aimiilalion, men it is operating, is unreliable [an 
unfortiuiate typographical error]. They observe that 
*'tlie easiest anJ least dependable method of validation" is 
that the simulatiori "appears reasonable or has face 
validity.'' ana Gaming in Social Science, New 
York, Free Pms, 1972, pp. 278^279, p. 281.) 

in §hort, although both infornfiation iheorislg and 
cyht^rnctiQisii have developed many conjectures about 
behavior, the extent to which those ccmjeclures are 
warranted usiially rernalns to be mm; highly 'Veliablc" 
fnodels often jack *Vahdity.'' 

5. COISrEMPORARY CONTROVERSY 

The major controversiei, both within information 
theory and the apphcation to other fields, concern the 
notion of 'information." There now seems to be 
general agreetnent that the technical use of ^'informa- 
tion^' ii considerably different from the everyday usCj 
although such an erainent cybernetician as Wiener 
reprded^ ''amount of inforniation'' and **amount of 
meaning'- as gynonymg, and asiarted that the amount 
of rieaning can be measured (The Hutmn Use of 
limmn Beings, Boston, Houghton Miffliru 1950 n 

Within the group dialinguishing between the two 
Hcnsea of ^'infonnation," Home emphadze the difference and 
see no or few conneciioni, Bar-Hillel, for example, says: 

''But it iTiust be perfectly clear that there is no 
logical cimitection whatsoever between ihcsi^ two 
measures^ ue, the amount of (semantic) information 
conveyed by a siatvmcnl and the measure of rarity 
of kinds ^ of symbol sequences. , . . The event of 
Irangmisiioa of a certain Blatement and the event 
e^ircssed by this Mlalement are, in general, enlirely 
dilfcrcnl oveiit^. . . (Oardlillcl ' t^n. viU im 
95^06.) 

OtlierH, howisvcr, believt^ thai there in mm\r. important 
cunn<*ct(oii antj lhat a 'Hlieory of meaning'" can be built 
on iiifornmticHi ihuory. Warren Weaver, for example, 
differmliiilnH three impeclH of "the pneral eoiurnunication 
prtiblnn": Level A, which eonecrna llie aceiiraey cif Hignal 
Iran^iniHHion ; l^cvel which concern^^ the |>refnHion with 
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wliidi ihi! tranHtnittetl mgnals convey the message; aiid 
Levt*! wliieh c!c)iiccrn?s llm t*ff<*rtiv*MU?RS with which i\w 
measagt* afftu:ts coiuhicl. He gued on to nay: 

'\ . .the rnathetnalical theory of coniiTiunicalion, 
as devebpetl by Shannon, Wiener, and others,., 
although ostensibly applicabln only to L.evel A 
problunis, actually is hdpfiil and sugg<*slive for thn 
l,evd B and C problenis,' 

**The concept of information developed in this 
theory at first ^^eenis disappuinting and bizarre- 
diiappointing because it has nothin^j to do with 
meaning, and bizarre because it deals not with a 
single niessagc but rather with the statistical 
character of a whole ensemble of messages. , , , I 
think, however, that these should be only tenipo- 
rary reactions; and that one should say, at the end, 
that this analysis has so penetratingly cleared the air 
that one is now, perhaps for the first time, reucl) 
for a real theory of meaning.' 

"One has the vague feeling that information and 
meaning may prove to be something like a pair cf 
canonically conjugate variables in quantum theory, 
they being subject to some joint restriction that 
condemns a person to the sacrifice of the one as he 
insists on having much of the other." (Shannon and 
Weaver, op. ci^, p. 114, p. 116, p. 117.) 

Rapoport also has argued somewhat similarly" 

"It is naive to take simply the flux in signals per 
second to multiply by bits per signals in the 
communication engineering sense and call the result 
amount of communication' in the sense of 
transmission of knowledge (labeling everything one 
does not like 'noise % If there is such a thing as 
semantic iii formation, it is based on an entirely 
different kind of Repertoire,' which itself may be 
different for each recipient. . . . Yet some meaning 
lurks in the expression 'to acquire information'! We 
feel, however vaguely, that as a race we have 
learned certain things as a result of which we can 
more effectively 'order the universe' to our liking. 
We have learned to reverse the degradation of 
energy locally by putting heat to work, * . . At this 
point we could be accused of the same promiicuqus 
speculation we have implicitly warned against. We 
can only plead that such speculation is extremely 
difficult to avoid." (Rapoport, 'The Promise and 
Pitfalls of Information Theory," pp. 139-140.) 

In cybernetics, probably the major controversies 
(concern the usefulness of analogies, simulations, and 
models. Some cyberneticists enthusiastically project a 
"cybernetic control" of large^cale institutions on the 
basis of the further development of models. Beer, for 
example (see the quotation from him given on p, 5 of 
Ch. I), starts with a feedback model of some of Keynes' 
notions, says that it *'must be possible" to construct a 
sinndation model of the economy, that it may be feasible 
to experiment on that model by means of analogue 
engineering* and coneludesi "And, if all this is possible, 
then the economy becomes a fit subject for cybernetic 
control rather than guesswork and the vapourings of 
political theorists." (Beer, op- cii., p. 35.) Beer as.sumeB 
here that Keynes' liighly controversial original work was 



sound, that the further models are sufficiently close to 
what they are modeling to be useful, and other dubious 
*factM," Ashhy nientions numerous poSHible iHoniorphisms 
or parallels in olherwiHe very different aystems, praises 
general systems theorists for "pulting togethcr" what 
^'classic" scientists did not, apparently confuses the 
everyday and the technical senses of '"information," and 
then concludes that "information theory will eventually 
play an important and active part in general systems 
theory." (W. Ross Ashby^ "Editorial," Behavioral Science, 
Vol. IB, 1973, p. 6,) 

The development of machines that can perform 
complex functions has stimulated further discussion of 
ancient questions such as "Can machines think?" and "Is 
man a machine?" Such discussions often are bogged down 
in semantic confusions; considerable reliance is placed on 
guesses about future developments of machines; and 
frequently technical disagreements are involved. To 
illustrate tlie techmcal disagreements, brief mention may 
be made of Goders Theorem, a topic on which there is a 
sizable literature. Kurt Godel showed that in the 
formalizations of elementary number theory and its 
extensions, *'true'" sentences are formulable that, however, 
cannot be derived formally within the theory. 

Some have argued that this theorem refutes or casts 
serious doubt on any "mechanistic" interpretation of 
thinking. Ernast Nagel and James R, DTewman, for 
example, arguad that Goders theorem "does indicate that 
tlie structure and power of the human mind are far more 
complex and subtle than any non-living machine yet 
envisaged.'' (GodeVs Proof, New York, New York 
University Press, 1958, pp. 101402.) Hilary Putnam, in 
his review of their book, maintained that the statement 
just quoted is "simply false." {Philosophy of Science^ VoL 
27, I960, p. 207.) 

Althougn the development of cybernetic technology is 
advancing rapidly, very little can be said with assurance 
about the eventual adequacy of cybernetic models for 
behavioral description. (The following illustrate con- 
temporary controversies concerning the thinking ability of 
macnines^ Sidney Hook, ed., DimBnsions of Mind, Uew 
York, New York University PresSj 1960; Alan R. 
Anderson, ed., Minds and Machines, Englewood Cliffs, 
Prentice-Hall, 1964; A.M. Turing, "Computing Machinen^ 
and Intelligence,'' Mind, VoL 59, 1950; and Charles 1 
Ghihara, "On the Alleged Refutations of Mechanism Using 
Coders Incompleteness Results," Journal of Philosophy, 
Vol LXIX, 1972.) 

6, TERMINOLOGICAL PROBLEMS 

The confusions about various applications of the label 
"information" are sometimes made even worse by 
attempted clarifications. Often, for example, "informa- 
tion" is distinguished from "meaning," and information 
theory is said not to be concerned with the latter (e.g., 
George A, Miller, Language and Communication^ New 
York, McGraw-Hill, 1941, p. 41; Shannon and Weaver, 
op. ci>*, p. 3, p. 99), but "meaning" is a notoriously 
misleading name. "Information" in the everyday sense 
often is taken as equivalent to "knowledge," which also is 
a confusing name. 

"excommunication" frequently is used unelearly, and 
may be diBcnsged in terms of the interactions of "minds." 
Weaveri for example, says: 

"The word communication will be used here, , ,to 
include all of the procedures by which one mind 
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may uffcct another, This, of course, involveg not 
only written nntl oral speech, but nlHO music, lliu 
nictnrial iirls, the theatre, the ballet, and in fnct lill 
numan behavior. In some connectionH it may Ini 
doRirable to use a still broader definition. , . 
(Shannon and Weaver, op. cih, p- 95.) 

Bar-FIillcl regardH the eoiifnsions in infonnatlon theory 
as so great that he suggests the field should be renamed 
* 'Theory of Signal Transmisgion, " which would more 
aceuratftly describe what has been achieved in the field of 
dgnal engineering. He also says that a ''lerniinojogical 
clean-up ib also required for the use (in order to avoid the 
niiause)" of the following: '*sign^'^ ''messa|e,'' "word,*' 
''symbol," ''signal," "code," "code element,' * 'elementary 
symbolj " ^'signal sequence," "symbol sequence," etc. In 
view of his careful documentation of confusions, to read 
the following by a conference group is somewhat 
surprising' '*In this field [information measures], we seem 
to be in the fortunate position of having cleared up the 
conceptual difficulties. The difficulties which remain are 
by no means rninor ones, but they are ^merely" 
techniral," (**Concluding Review,*' in Oua^tler, op. cif*, p. 

3') 

As do general systems theorists, cyberneticists have 
some problems with "system, " Beer, for example, says- 
". , .anything that consists of parts connected together 
will be called a system. For instance, a game of snooker is 
a system, whereas a single snooker ball is not. A car^ a 
pair of scissors, an economy, a language, an ear, and a 
quadratic equation- all these things are systems." (Bmir, 
op. crt*s p. 9.) But surely the snooker ball "consists of 
parts connected together' and therefore is a system. And 
indeed Beer on the very next page says that a single blade 
of a scissors "contains a system— this time of atomic 
charaetef istics. " He further says: *'So the problem of 
stating the system we wish to study is by no means 
easy.' {Ibid^^ p. 10,) 

"Control" also is troublesome. Beer says: "This word is 
not used in the way in which either an office manager or 
a gamblar mi|ht use it; it is used as a name for 
connectivenBSs. ' {Ibid.f p. 9*) If so, it might be clearer to 
use "cDnnectiveness'" ratlier than "confrol." Some of the 
confusions that result can be illustrated by questions such 
as "Will machines ever control man?"" Wiener has written 
extensively on this question and expressed worry about 
humans being victimized by machines: 

"It has even been supposed. . .that the dangers 
mentioned by Samuel Butler that the machines may 
to some extent control humanity are absurd and 
empty. Now that the machines are stepping up one 
or more stages in their functions. . .the difficultias 
and dangers conceived by Samuel Butler a^ume a 
new actuality." ("The Brain and die Machine 
[SumfnGry]j'^ in Hook, op. eif.j p. 114.) 

Without minimiiing possible social problems arising from 
incteasing automation ^ **control" used in the sense of 
"coercion" (as a machine forcing us to do something we 
do not want to do), should be clearly diffcrantiated from 
"control" in the sense of "connectiveness," or from other 
relations that cyberneticiits include as aspects of controk 
Writeri on cybernetics use "purpose" frequently- 
"Purpose" sometimes is used in a way reminiscent of 
Aristotelian teleology ; sometimes to refer to the function 
of a machine; and sometimes in tfie sense of goal-seeking 
behavior, as when a hungry animal seeks food. At tunes it 



seems impossible to ascertain just what is intended. Some 
cyberneticislH have tried to eliminate older teleological 
rioiions eiiiirely, but a^smn*? that doing so involves a 
rcHtrielion to physicochemieal procedures. Anhby, for 
example, says: 

"No teleoiogical explanation for behaviour will he 
used. It will be assumed throughout that a machin*! 
or an animal behaved in a certain way at a certain 
moment because its physical and chemical nature at 
that moment allowed it no other action. Never will 
we use the explanation that the action is performed 
because it will later be advantageous to the animal. 
Any such explanation would, of course, involve a 
circular argument; for our purpose is to explain the 
origin of behaviour which appears to be teleologi- 
calFy directed." (Design for a Brain, 2nd ed,, New 
York, Wiley, 1960, p. 9.) 

Ackoff and Emery, on the other hand, view mechanistic 
and teleoiogical procedures as more complementary than 
antithetical; they also a^ue that humans can seek 
different goals in the same stimulus situation and thus are 
unlike servo-mechaniams and other goabseeking systems 
(Russell L, Ackoff and Fred E. Emery, On Purposeful 
Systems, Chicago, Aldine-Atherton, 1972). 

Sometimes '^machine'* is given a very broad applica^ 
tion^ 

", . ,a machine has been defined as a device which 
is capable of detecting something going on outride 
itselfj of chanpng its own state, of shifting its 
position to detect something else and of taking 
some action which alters what is happening outside 
it. A typewriter can be fitted to this description; so 
can a starfishj a steam-hammer and a brain." (Beer, 
op. ciJm p. 91.) 

There may be adequate reasons for so applying the 
label * "machine," but if so, it is hardly surprising that 
many parnllel^ Uien can be found between machines and 
organisms. (See also George, op* ei?., pp. 38-39 j for a 
discussion of the broad appTication of "'machine*'') 

7. COMMENT AND EVALUATION 

Developments in information theory and cybernetics 
illustrate two dangers in behavioral inquiry! (1) the 
serious misunderstandinp tiiat can result from termino^ 
logical confusion; (2) tne exaggerated claims that often 
are made for the usefulness of mathematical techniques 
and models. The understandable desire to further 
quantitative measurements sometimes apparently leads to 
Uie belief that what has been developed rigorously within 
a model must be useful in inquiry. To illustrate, in a 
recent (1971) book, the author first says that although 
information theory *'has not led to any startling new 
practical inventions" and "has merely confirmed the 
inventions which came before the theory," there is "one 
major achievement" that "must not be overlooked'": 

"Workers in many different disciplines have found 
that the theory can be applied to their work. Because of 
this, the theory has helped in the process of 
cross-fertilization of ideas from one discipline to 
another. It provides aeonimon language^ and definable 
quantities^ for use in many different fields of 
endeavour," (Young, op. cif., Preface, itulics added.) 
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Many titluTH uIho wfn' so I'liilmHiuHlit: uImjiiI ihv. 
ijiiantilallvi' nsprrU oF ttu' models lln^y apparently 
laih'fi to fiolp tluit llir *l!ir{»rniutioir' imuiHiiroci 
ihrough till' iitiidrU in not [Uv "iiil'ortnation'' iiHuall) 
of conerrn to behavioral «cii»rUiHiH; a **(!orTifiU)n 

lan«riiap''* waH n(tt (h*vi*lupiML Our criticiHin in wt'll 
fXpreHHi'd by Har4l|!|e!; ''It in tip tt) the (tngiiiec'rs to 
revise iheir terininology^ not m onler to [jhuiHe nonie 
overpiHlanlie pbib)sophiT or logician biit ni order to 
nave theinselves futile diseUHHionB arid lo diseonrage 
otluTbi from ilbadviriecl 'applieation^/ " (Bardlillel, op. 
e//., p. lOL) 

Ah wt^ have noli'd tuirlier, allhtMii^h even the niorits 
ol the cngineeriiiJi developmontri in these fie ids 
HiuneiiitieH have be<ui exaggerated, strong elainis still 
are found abonl the future^ both in reHpeet to 
engineeriiig and human behavioral appliuationi. CMjurgc, 
for example, sayg: *'Cybcriieties, as it reaches its 
fnlfilli.ii nt. will alinosl cerlairdy supply the aulomalion 
of the tliinking proeesseji whieh will eventually plan 
arid organi/.e our soeiely as a whole." (George^ op. 
f iL, p. 90.) 

In addition^ some workers in these fields claim 
orimnality for views that were developed much earlier, 
and sornetimes more eolierc3ntly. To iliastr^ite^ recently 
William. T, Powers has criticized conventional behaviorist 
psycliologists for relying on the notion that stinnjli cause 
respoiises^ but not vice-versa. He suggests o "new 
theoretical approach to behavior'' that will give al^ ntion 
to ''feedback effects"; "cause and effect lose their 
distinctness and one must treat the closed loop as a whole 
rather than sequentially*'' (''Feedback: Beyond Beha- 
viorism,'' Schnce, Vok 179, 1^73.) 

We believe that sucli critieisnis of conventional S-R 
views have been developed earlier and more adequately by 
Dewey anti Bentlt'y. In his welNknown 1896 article, 
Dewey argued that stimulus and response are not 
immediate data, but truncated partial statements of what 
happens, and that for adequate description both need to 
be considered as phases of a common event. (^*The 
Fleflex-Arc Concept in Psycholugy," Psychological Re- 
view, Vol. 5, 1896.) In later years he developed that 
point of view more adequately, culminating in the 
transactioiial procedures of inquiry developed with 
Bentley. 

More generally, the holistic emphaHis often advocated 
by cybernelicists nsually is combined with interactional 
procedures and assumptions (e,g., see Ashby's 'T^ditori^ 
al"), which leads to incoherence. Trying to ''put 
together" in a holistic system parts that are assumed to 
exist as separate ''reals'" apparently acounts for many of 
the difficulties cyberneticists find in describing adecjuately 
some of tlieir key notions, such as that of ''system. 

Ufidcrlying many of the difficulties concerning 
''meaning," "'cominunication,'' and "^translation'" is the 
reliance on the three-fold distinction of $yntactic.s, 
sentantics^ and pragmatics^ or similar trichotomies- Much 
of the work done on the engineering side is in syntactics 
(relation of signals to each other), which does not yield 
useful results for the study of ordinary human communi- 
cation. Rudolf Carnap and Bar-Hillel worked on a "theory 
of semantic information (with scniafitics viewed as the 
relation of signs to their referenti?), but that work also did 
not deal with ordinary languages or communication (for a 
brief account of their work^ see Clierry, op* cit*^ pp. 
231-243). Later, attempUi were made to extend semantie 
information theory to actual communicative behavior 
(e.g,, Rulon Welis^ "A Measure of Subjective Inforrna^ 



lion/' Amerivdn Matlwmalical Society Proceedings of 
Symposia in Applied Mathematics, Vol. 12, 1961). The 
Hyrita( lirH^semantics'pragmutlcs split has been critieis^i^d 
vrreSv |>y Dewey and iienlley: 

"Morris attaches himself to Carnap. His eoiitribu" 
lion lies In the 'pragmatics' he has added to the 
earlit^r 'semantics' and 'syntac tics'. . .to yield the 
three Irreducibles,' the 'equally legitimates^ , , . 
('arnap gratefully accepts this offering with quallfi- 
calions. ... It enables him to toss all such uncom- 
(orlable issues as 'gaining aiid communicating 
knowledge' to the garbage bucket of pragmatics, 
wliile himself pursuing unhampered his 'logical 
analysis . . .in the ivory tower of syntactics and in 
the straggling mud nuts of semantics scattered 
around its base* Neither Carnap nor Morris seems to 
be aware^or, if aware, neither of them is bothered 
by the fact-- that pragmatism, in every forward step 
that has been taken in the central line from Peirce, 
has concentrated on ^meanings'— in other words, on 
the very field of semantics from which Carnap and 
Morris now exclude it. To tear semantics and 
pragmatics thus apart is to lead from Peirce back 
towards the medieval,"' (From Ch. I of Knowing 
and the Known, reprinted in R. Handy and E.G. 
Harwoocl, Useful Ih'ocedures of Inquiry ^ Great 
Barring ton, Behavioral Research Council, 1973, p. 
99.) 

We suggest tliat the transactional procedures developed 
in Knounng and the Known are far more adequate for 
inquiry ir.to sign-behavior, including "meanings" and 
^'comtuu nicalion.^' 
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GENERAL SYSTEMS THEOiiY 



1. WORKING DESCRIPTION OF THE FIELD 

ENEFAL systems inquircrH alUmipt to duvnlon 
I "H* v^arrantuH assertions that apply eillier to all 

syBtutiis, whether physical^ physiological, or beha- 
viorul, or to many systems* They seek analogies, common 
prMif^iples, and ''formal identities" that hold across 
conventionally differentiated fields of inquiry and that 
will h ad to useful integrating conjectures. 

2. OTHER DESCRIPTIONS OF THE FIELD 

Ludwig von Bertalanfiy, a founder of general systems 
lheor)% says: 

. .there exist models, principles^ and laws that 
apply to generalized systenis or their subclasses^ irre* 
spective of their partieular kind, the nature of their 
eomponent elements^ and the relations of 'forces' be- 
tween them. It seems legitimate to ask for a theory, 
not of systems of a more or less special kind, but of 
universal principles applying to systems in generaL In 
this way we come to postulate a new discipline ealled 
General System Theory. Its subject matter is the for- 
mulation and derivation of those principles which arc 
valid for *sy stems' in generaL" ("General Systems 
Theory/' General Sy^-^pris^ VoL 1, 1956^ p. 1.) 

According to Kenneth Boulding: 

"General Systems Theory is the skeleton of science 
in the sense that it aims to provide a framework or 
structure of systems on whicli to hang the flesh and 
blood of particular disciplines and particular subject 
matters in an orderly and coherent corpus of knowl- 
edge," ("*Generpi Systems Theory: The Skeleton of 
Science/' General Sys^QmSj VoL 1, 1956, p. 17,) 

Jame^ G. Miller, *n discussing that part of general systems 
theory concerned with behavior, says: 

""General systems behavior Is concerned with seven 
levels of living systems— cell * organ, organism, group, 
organization, society, and supranational system," 

, .general s) stems theorista. . .accept the. , . 
daring and controvv^rsial position that--though ever^ 
living system and every level is obviously unique- 
there are important formal identities of large general- 
ity across levels." ("*Living Systems: The Organiza- 
tion," Behavioral Science, VoL 17, 1972, p. 1, p. 2.) 

According to Joseph A, Litterer, general systems theory: 

'\ . .is a new and emerging discipline and, as its 
title su^ests, is a general discipline. Usually, scientific 
diiciplines concern themselves with a particular sector 
of tHe empirical world. . , . However, a discipline like 
mathematics is concerned with developing knowledge 
that does not of necessity have any connection with 
the em|ilrica! world. . , , It gives us a language of 
science, ' 

**GeneraI Systems theories are not as abstract or as 



general as those of nui the nia tics; however, the.} an* 
considerably niore so than the specific forrnulaliong 
of Hpeeiali/.ed disciplines." 

. .U mathematics can be said to provide a ian- 
giu^ge of science, then General Systems may be 
"iewed as providing a skeleton of science. It is ro!i- 
eerued with those generalities of theory that occur ia 
more than one specialized discipline and, in fact, may 
not be able fully to be developed within the confines 
of one discipline," ("Inlroduclion,'' in Joseph A. 
l itterer, ed., Organimtions: Systerm, Control and 
Adaptation, VoL II, 2nd ed,, New York, Wiley, 1969, 
pp. ix X.) 

Anatol llapoport says: 

" "Generrd system theory" subsumes an outlook or 
a methodology rather than a theory in the sense as- 
cribed to this term in science. The salient feature of 
this outlook is, as its name implies, an emphasis on 
those aspects of objects or events which derive from 
general properties of systems rather than from the 
specific content. ... The system* theoretic point of 
view received its impetus from two sources: first, a 
realization of the inadequacy of 'mechanism' as a uni- 
veral model; second, a tendency to counteract the 
fractionation of science Into mutually Isolated spe- 
cialties." (""Mathematical Aspects oi General System^ 
Analysis,'* reprinted in Litterer, op, eif,, Vol. II, p. 
88,) 

3. METHODS AND TYPES OF INQUIRY 

As the passag'' just quoted from Rapoport suggests, 
many general systems inquirers reject "mechanislic" procc' 
dures in favor of "holistic" or *organismic" procedures, 
and focus attention on proccMes rather than structures, 
"Open systems*' are emphasised, in which growth is charac- 
teristic, tiiere is a continuous flow of material into the 
system, the procegses involved are often irreversible, and 
' self-reffulation" helps to restore a disturbed halance. As 
some of the previous quotations also sufgest, considerable 
attention has been given to "unifying" aciencei although 
the appropriatenesLi of using different techniques in dif- 
ferent scientiflc subject matters is recognized. (See Peter 
Caws^ "Science and System: On tlie Unity and Diversity of 
Scientific Theory/' Ceiiera/ Systems, Vol, 13, 1968,) 

Such themes are similar in some respects to Dewey and 
Bentley's transactional procedurea of inquiry (see Cli. I), 
and some general systems inquirers have emphasized those 
similarities, (E.g., Gharleg A, McClelland ^ "General Systems 
and the Social Sciences," ETC: A Review of General 
Semantics, Vol. XVIII, 1962, p. 450; Walter Buckley, ed.. 
Modern Systems Research for the Behavioral Scientist, 
Chicago, Aldlne, 1968, p. 384, p. 497.) And Bentley also 
cmphasiEed similaritieg between die Dewey-Bcntley views 
and those of von Bertalanffy, (Arthur F. Bentley, Inquiry 
into Inquiries, Boston, Beacon Press, 1954, pp. 349-351.) 

However, much work in general systems theory is unlike 
certain of Dewey and Bentley 's key points. Frequent 
references are found to "mind"; von Bertalanffy, for 
example, says: 
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fji^ni'tix .'I it n i ivJN ..T tar, iJi\ i 



'Tin* world in, iiH AldcuiH Hiixlry uiwo put it, like' ii 
Niuipuliliiii hv vkikv wlirro ihr IpvoIh, tlir |iliyHi('iil, tlh' 
hitjlogicaK iIm* sucial and iIh' inoral univorHis refjrr- 
Hriil ihi» f |ic»t*i)lai«% Hlrawbrfry, and vanilla laviTH, Wi> 
uantu)| rriliiff HlnnvluTry to t lioonlnU^ tfir fiio^l Hi* 
villi my h ihal pcwsihly in ihv la^t rmirt, all is vanilla, 
all inind t»r spirit/' (*lMMimd SyHlPinH llu-ory p. B.) 

(Nutr aUii tlio title of in\r of IiIh bookH, RithotH, Mvti and 
MindA, Ni'w York, Hra^illnr, 1967; n'reri'ritti's It) llit' 
"iiidividijal iiiiiKr' also tx-ciir in \m (Ivnoml Systvms 
Tfwory, New Yt>rk, llrui^illrr, 1968.) 

Allhough the rinpluiHiri on systvnis uWvu vit'wtMl an 
riinJlar to what Dnwey and Bi^rillt-y nanu^d by trnnmcliotu 
many f^'-UTal ^y^Unm incpiiri^rs appan^ntly have not 
uiid<Thtootl the AiUvmw^ belweon IranHUi-tionid aini 
interactional procedures, Mneh geriend HysteriiH work not 
oidy mm the label intvmction^ but procecdN along the 
lirieH Dewey and Hentlj^y referred to by thai label, 
Litterer, lor example, nay^^ 

"Both general Hysteni theory and riiodern organic 
xaiion llit^orv Htiitly: 

L ihe parLs (iiidividuaM) in aggregates, ancl the 
rih^venient o\ individualB into and out of ihi' Hvstem. 

2, the interaetion of individiiab with the environ- 
ment found in the .system. 

3, the interaetionR among individuals in the 
system. 

4, general growth and stability problems of 
systeinB," (Lilterer, op, cit., VoL 1, p, 25.) 

For further examples, rnention may be Made of 
Bu( klcy'H comparison of Dewcy-Benlley s work to *Hhe 
symbolic interactionist theory of mind, self, and souiety" 
(Buukley, op, cit,, p. 384), and the recent paper by Bruce 
fl. Mayhew, Jr., Louis N. Gray, and Mary IVIayhnwi 
'*The Behavior of Interaction Sysloms: Mathematical 
Models of Structure in Interaction Seuuence" (General 
Systems, VoL 16, 1971), 

Finally, unlike Uewey and Bentlcy, mau; general 
systems inquirers believe that it is useful to cTevelop 
elaborate conjectures far in advance of observation; much 
energy is directed to the formulation of conjectures that 
hopefully may be useful later. Three recent papers by 
James G, Miller contain a large number of hypolhcges, 
intended to he evahiated empirically, wliirh he believes 
may apply widely both to the various "leveli" of subject 
matter he distnigMishes and across those levels' "The 
Nature of Living Systems" (Behavioral Science^ VoL 16^ 
1971); **Living Systems: The Group" (Behavioral Science, 
Vol 16, 1971); and "Living Systems: The OrganlMtion'' 
(Behavioral Science, Vol 17] 1972). 

In generai, we find lliat tlie work of general gyslenis 
inquirers much more rcsembleH the work of formal model 
builders as described in Ch. 1 than the transactional 
procedures of Dewey and Benlley. Such model building 
characterizes both of the general systems methods noted 
by W. Roos Ashby: 

"One, already well developed in the hands tif vtui 
Berlalanffy and his co-workers^ takes the world as 
we find it, examines tlie variotis systems that occur 
ill it. , ,and then draws up statenientH about the 
regulariticH that have been observed to hold. This 
method is essentially empiricaL The second method 
\^ U) Mari at the olhrr end. Instead of studying first 
one system^ then a secotid,. . . .considers the Sftt 



of 'all roneeivahle HyHtenis' and then reduces the set 
to a niiire reaHonalde size. This is the niethod 1 have 
recently fol!i»wetl/' (''rieneral HysteniH Theory m a 
Nrw hisriplinr,'' (}i*ncral SvstPms, Vol 111. 19^8, p. 

Much work in general Hyslems has been done by 
mathenmtieallyK)riented biologists and behavioral seien- 
tisls, hut intpiirers with a background in engineering have 
also contributed. What is called "systems Jieory" or 
**syslernH researeh" in engineeringj although often re* 
stricted to a relatively narrow field, is similar in some 
regpects to general systems studies. Alphonse Chapanisj in 
describing tne origins of aytems engineering, notes that 
the individual components of a syHtem (e.g.j the 
tcleplione system) may meet high specif icalions^ but that 
*'very often the system as a whole will not work as 
planned when these components are merely joined 
together." The "complexity of our modern machine 
assemblages has created die nend for systems design and 
sj'stems engijiccring." ("Human Engineering/' in CD. 
IMagle. W.rr, juggins, and R.H Roy, eds.. Operations 
Hi iscarah and Systems Engineerinff^ Baltirnore, Johns 
Hopkins Press, I960, p, 337.) This hulislic emphasis also 
occurs in general systems theory. (For a discnssion of 
engineering applications of general systems theory, see 
George J. Xlir, An Approach to General Systems Theory^ 
New York, Van Norirand Reinhold, 1970/) 

General systems inquirers are concerned not only with 
r* achine and man-niaehine systems, but with all systems 
of al] kinds. The articles in the yearbook of the Society 
for General Systems Research, Grneral Sys^erns, amply 
illustrate the great importance its c on I rib u tors attach to 
furthering interdisciplinary studies and tiie unification of 
science* The Icchniques used to reach these goals center 
on findin| analogies, "structural isomorphisnia/' "formal 
identities, ' propertlei^ or laws of wide application in 
different systems. The following quotation is repre- 
Fentative: 

*'The concept of a system has been identified in a 
large number of disciplines; biology^ management 
science, economics, sociology, political science, 
tlieology, law, etc,, have prorited by the apparatus 
associated with general systems. Various auuioi^. . ., 
recognizing a common thread in the logic of vanous 
fields, have identified that core and christened it 
^General Systems Theory/ It ii hoped that by 
investigating properties common to all (appro- 
priately designed) systems, applications can be made 
In the diverse disciplines." (apyros Makridakis and E. 
Roy Weintraub, "On the Synthesis of General 
Systems,'' Part I, Genera! Systenu, Vol XVI, 1971, p. 
43.) 

These analogies, etc., vary from mathematical models that 
apply to some, but not all, aspects of the systems studied, to 
loosely stated verbal parallels. Several illustrations follow, 

J.W.S, Pringle argued that there are important parallels 
between the process of learning and the process of 
evolution. ("On the Parallel Between Learning and 
Evolution,'' General Systems^ Vol 1, 1956,) Anatol 
Rapoport found that similar mathematical models can be 
derived from the spread of neural impulses, rumors, nnd 
epidemics. (Chicago Behavioral Sciences Publications^ No, 
1, "Profits and Problems of Homcostatic Models in the 
Behavioral Sciences/' n.d,, pp, 19*23.) Ross Ashby 
says that the banking Mystem works "rather like the 
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liv<?r," and also that thu dyimmics of hunk dePogits arc 
boffnorphic to the dyiiamics of the ''How of linuergrgund 
water III Atizona," ("Editorial,'' Behavinml Sciertae, Vol, 
18, 1973, p. 2, p. 5,) 

John Thonipson goinpared ni.etr.irolug)' and pKy= 
chology^ 

'in the course of studying ihe bi.havlour of 
depre*^sion^ in accordannft with froiital Uiroiy, 
prediction has been Improved by brf^akiiig away to 
some extent from tlie search for Ufiiform and rigid 
sequences of esents, and instead^ seeking explanations 
for sudden, and at first sight unHkely developniei»ts, 
whenever unexpected changes occur. In the same way 
the prediction of human behaviour might be helped by 
the study of unexpected changes and apparent 
Inconsfetencics." ("'Mental Science, Meteorolo^^ and 
General System Theory,'' General Systenis, VoL 
1960, 25.) 

In a later article he se^.s further parallels among different 
fields: 

"Witli regard to clasaificationj the i louds provide the 
weather expert with a fertile area for study, and the 
problems facing the meteorologist here resemble not 
only those in psychology but tiiose in otlier iciences, 
such as botany J concerned with growth and 
development , . 

"To a social scieiitijt, the manner in which the 
planetiiry wave energy is propagated rapidly to distant 
areas where it may have magnified an unforeseen effect 
ia not unlike that of rumor in human affairs, as 
d^cribed by Allport and Postman in psychology [G*W. 
Allport ana L. Postman, The Psychology of Rumor, 
New York, Holt, 1947] and by Dodd in so^'iolom^ in 
connection with Project Revere [SXJ. Dodd, Dif- 
fusion Is Predictable; Testing Probability Models for 
Laws of Interaction," /I mencan Socialogical Revictv, 
Vol 20, 1955]." (John W\ Thompson,^ ^'Similar 
Problems in Meteorology and Psychology,"' General 
Systems, Vol X, 1965, p. 49.) 

Jame^ G, Miller writes: 

"From the field of botany we find a remarkable 
study in systems theory in the slime mold, mentioned 
by Ralph Gerard. , , . Under conditions of adeuuate 
water and food supply a colony of tliis plant is made up 
of quite independent individuals, each with its own 
inputs, outputs, equilibratory mechanisms and ability 
to reproduee. Under more stressful conditions, when 
the environment is less favorable, however, tlicse 
individuals flow together to form what is essentially a 
sin^e multieellular organism with specialization of 
function or distribution of labor. Some become central 
cells, others peripheral cells which always flow toward 
the center, wherever it may be; some cells reproduce, 
and others cannot-=a remarkable model of how humans 
hand together under stress from a common enemy, as 
did the Londoners, for example, during the fire raids of 
World War II. (Chicago Behavioral Sciences Pablica' 
liORi, No. 1, pp. 8^9.) 

4. RESULTS ACHIEVED 

The results achieved by general Bystems inquireri are 
closely related to controversieg about the significance of 
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those rusults; consequently the material corigidered in this 
section overlaps with tliat ouniidercd in tlie next section. We 
consider first the general objectives of general systems 
inquirers, and theh turn to the more specific results of 
tlujir work. 

In an early publieation, von Bertalanffy said: 

'\ . .the aims of General System Theory can be 
infiicnted as follows: (a) There is a general tendency 
towards inle^ation in the various sciences, natural 
and social, (b) Such integration seems to be 
centered in a general theory of systems, (c) Such 
tl)ec)fy may be an iinportant means for aiming at 
exact theory in the non-physical fields of science, 
(d) Developing unifying principles running 'vert' 
ically' through the universes of the inaividual 
sciences, this theory brings us nearer to the goal of 
the unity of science, (e) This can lead to a 
much-needed inteOTation in scientific education*" 
(**General Systems Theory," p. 2.) 

A similar tlieme has been exprcMed more recently by 
Jere W. Clark: 

"The term, genera! systems analysis. , .might be 
better understood if it were labeled "comparative 
systems analysis because it concentrates on meta- 
phorieal or analogous or isoniorphic simikirities of 
large varieties of systems-^such ag engineering, 
economic, ethical, and biological systems. Its 
emphasis is on functional or organic synthesis." 
("Systems Education,'' International Associations^ 
No. 2, Feb, 1970, p, 97,) 

As is indicated by some of tiie statements we quoted 
earlier, sometimes the ''integration" or "synthesis" is 
viewr i in terms of "'principles,'' **laws,"' etc., tliat apply 
to all systems. However^ some general systems inquirers 
doubt that there are any significant "lav/s" of such wide 
applicability, Rapoport, for example, says: 

"In a way, general system theory belies its name, 
for there is hardly anything but trivialities that can 
be said of all systems. There are no "general system 
laws," such as that every system tenas to maintain 
equilibrium or homeostasis or that every system is 
goabdirected/' (Review of W. Buckley s Sociology 
and Modern Systems Theory^ in General Systems^ 
Vol, XIV, 1969, p. 195.) 

Perhaps most general systems inquirers would agree 
that, whether or not there are "laws'' applicable to all 
systems, important similarities ('"laws," *'principlesj" 
"generalities," "formal identitieSj'' "structural isomor- 
phisms," "logical homologiesj'^ etc,) do occur in many 
systems. References can be founds for example, to *"a 
common thread in the logic of various fields'" (Makridakis 
and Weintraub, op, ci/., p. 43); to similarities found in 
many systems that apply to objects outside the 
conventionally-differentiated fields (Von Bertalanffy, 
"General System Theory: A Critical Review/' General 
Systems, Vol. VII, 1962, p. 9); to what is derivable only 
from the general properties of systems and not from the 
specific content of a system (Rapoport, **Mathematical 
Aspects of General Systems Analysis," p. 88); and to 
general systems theory as the "skeleton of science" 
(Boulding, op. ci^, p. 17, and Litterer, op. ciL, Vol, II^p* 

X). 
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T\w Nipiifii anct' tsf ihmv siniilniiticH in u lopie of inutih 
coniruvtT?^), anil is ilwriiMHf;! iurtluT in tile next HiuUion, 
For pnwrit inirposi'H, we unit* unv mimmu and the typo 
uf ilctVtiH«« oftori jrivrii by gtMicnil syHtr'tiis iiiquirnrK. In a 
!Siroii«f rrillri^^m of iriMitTal Hyj;l**inH tlit'ory, Kn*r«T (1 Hiifik 

. Ahv goruTal iirirfiilrir^H of analopes, t»^pei;iul!y 
an hiii^iri'Hiing plausiible liy[)othe^u^s for subHcquent 
It'Mting, in explniiiuil in nio.st l)Cfpnning logic books, 
liut surely ^ one fet'ln, general systems tlieory is 
doing, or at least trying to do, somelbing more than 
this, , . , Nt)w 1 am convineed that general sy stems 
tlieory is trying to do something more, but just 
exactly what more it is extraordinarily difficult to 
discover. And the busic reason for the difficulty is 
thai, alter drawing our attentioii to some positive 
analogy J these ih'^orists in genera! simply fail to say 
anything about what the analogy is supposed to 
prove or suggest, while nevertheless managing to 
eoiivey the [ni[»ression tiiat something pretty 
momentous has hcen proved or suggested. ' ("On 
the Lome of General Ik*havior Systems Theory,'' m 
l\, Fyigl and M Seriven, eds., Minnesota Stutfiv.H m 
the Philosophy of Science, VoL 1^ MinnenpoliH, 
Univermty of IVliiinesota Press, 1956, p. 228,) 

General systems inquirers often mention Newton's law 
of gravitation as an '"isomorphy with wide application. 
Von I^ertalanffy, for example, says: 

''The isomorphy we have mentioned is a 
consequence of the fact that, in certain aspects^ 
corresponding abstractions and conceptual models 
can be applied to different phenomena. It is only in 
view of these aspects tnat system laws will 
apply, . , , Ifi prinriplcj it is the same situation as 
when the law of gravitation applies to Newton's 
apple, the planetary system, and tlie phenomenon 
of tide," (* "General Systems Theory,'" p. 2.) 

Whether the isomorphisms discovered by general 
systems inquirers are as useful as the law of gravitation is 
another matter; many isomorphisms are not useful in 
inquiry. As May Brodbeck notes: 

'*It IS all too easy to overestimate the significance 
of structural isomorphisms. The fact tliat all or 
gome of the laws of one area have the same form as 
those of another need not signify anything 
whatsoever about any connection between the two 
areas. To be convinced of this, just think of all the 
different kinds of things which can be ranked and 
measured. All have the same itructure as arith- 
metical addition and, to this extent, the same 
structure as each other. Only the isomorphism with 
arithmaiic is in itself significant, . , , But this implfes 
no connection among all those tliinp that are 
isomorphic to arithmetic, any more than there need 
be any connection among all the different kinds of 
thinp which satisfy the same form of empirical 
linear equation." ("Models, Meaning and Theories/' 
in Dorothy Willner^ ed., Decisions^ Values and 
GroLips^ Vol, I, New York, Pergamon Press, 1960, p. 
28,) 

Although some work in general systems theory 
concerng analogies in many systems , other work concerns 



the development of mathematical models for particular 
Hy.^lcniH, usually jii the hope that the models will apply 
elHewherc as well Tlu models may bi testable in principle 
hut go far beyond the presently available data (sec the 
lyTr and 1972 articleH by Jamtm G. Miller), or the model 
may be more tlioroughly tested. One instance in which 
the proponent maintains that the requisite testing has 
becii done is .Stuart C. Dodd's "System A,"^ which has as 
its core assertion: If everyone knowing an item tells it to 
anyone, with equal opportunity for alt tellers and hearers 
in each successive unit period, then that item will spread 
in a Gompertz S-shaped growth curve, Dodd argues that 
his System A was tested by controlled experiments on 
people and that it was repeatedly confirmed by a nearly 
|)erfect correlation of hypothesized and observed beha^ 
viors. He also beHeves that System A can be generalized 
as a law of pairHnteraction to any field of science. ("How 
Ilandom Interacting Organizes a Population Synthese^ 
Vol. XII, 1960.) 

Attempted applications of general systems work has 
been niade in a wide variety of fields, including 
psychology, sociology, political science^ economics, inter- 
national relations, biology, engineering, education^ 
ecology, management science, psycniatry, law, theology, 
and ethics, Ervin Laszlo also has applied general systems 
theory to philosophy, including the area of a "icientifio 
theoTy of mind," (Introduction to Systems Philosophy ^ 
New York, Gordon and Breach, 1971; System^ Structure^ 
and Experience^ New York, Gordon and Breach, 1970.) 
The following seems to us a fair summary of the results 
achieved in much of the field: ModelSj usually mathe- 
matirah are constructed for a particular system and then 
a guar eh is made for other systems to which the same 
models apply ^ The similarity of the models of varioua 
systems hopefully leads to a unification of science and 
may facilitate prediction of the behavior within those 
systems. 

General systems inquires frequently emphaiize that 
their models apply only to certain aspecta of the systems 
they are investigating, but they appear to discusa less 
frequently the significance of what is excluded by their 
models, buch exclusions may be vitalj as is noted by the 
authors of a recent paper on ecological models: 

"In this paper we have been concerned to make 
two main points. First, the behavior of the models 
one makes of systems are conditioned by assump' 
lions made about the long-term behavior of their 
environments* To assume mat landscape developi in 
a preordained cou^e to a stable equilibrium 
pradetermines that vegetation, and hence animal 
communities, will also do so; moreover, the 
structure of the model itself excludes reciprocal 
action of animals on the development of vegetation, 
and of plants on the development of land-forms. 
Second, the assumptioni of the developmental 
models limit the type of question which can be 
asked within the framework of the modeh This is 
not to say that the assumptions and the conclusions 
drawn from them are necessarily wrong, but rather 
that they preclude their own fahification^^^ (William 
H, Drury and Ian C.T, Niibet, "Inter-relations 
between Development Models in Geomorphology, 
Plant Ecology, and Animal Ecology,"' General 
Systems, Vol. XVI, 1971, p. 67, italics added,) 

5, CONTEMPORARY CONTROVERSY 

Probably the major controversy in this field concerns 
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the sigfufieanue of :lu! unalugies fuurid by g^Minral Hysltuns 
Uicorists, With rrfrnTKH* to mmc of liaiH)purl'a work, 
Hut^k Hays: 



'*He has devdopcd equulions to duscribt^ ihn 
ypn'ad of neural imj ulses, thr spread uf rumt)rH, imd 
the .^pruad of epidtmiics, and has duniunHtnUed great 
ingenuity in go doing, And he loo has found tlial 
'modeli of all these p^ienoniena lcK)k malhematieally 
very much alike,' ,1 do riot set% however, that it 
detracts from his genuirie aehievcments to point out 
that this similarity of mathematical models Is, for 
all he tells us^ a slieer coincidence/^ (Buck, op. cit.^ 
y. 232.) 



In dbcussing tlie matGrial from James MiHer 
coneerning the glime mold and human bcha\kj»r (see p. 
118), Buck says; 

*'Wel^ so what? Whfit are we to conclude from all 
this? That Londoners are a form of sHme mold? 
That myxamoebae arc a sort of city dweller? Or, 
perhaps, tliat during the battle of London some 
citizens, due to tlieir new and more specialised 
aetivities, became sterile, while others devoted 
themselves exclusively to reproducMvn activities? 
One finds it difficult to believe that these arc the 
eonclusions he is expected to draw, but, if not 
these, what others? And^ if no conclusions^ why all 
the fuss, why bother with the analogy at all?" 
U op. ciL, p, 229.) 



in reply, von Bertalanffy says; 

, .Buck has simply missed the issue ot a general 
theory of systems. Its aim is not mc're or less hazy 
analogies; it Is to establish principles applicable to 
entities not eovered in conventional scMenje, Buck's 
critieism is, in principle, the same as if one would 
eritieize Newton's law because it draws a loose 
'analogy' between apples, planets, ebb and tide and 
many other entities; or if one would declare tlie 
theory of probability meaningless because it is 
concerned with the *analog)'' of games of dice, 
mortality statistics, rnoleeules in a gas, the distrlbu^ 
tion of hereditary characteristicB^ and a host of 
other phenomena.'' ("'Gefieral System Theory; A 
Critical Review,'' p. 9 ) 

Surely even the severest critics of general systems work 
would agree that systems theorists do not aim at 
developing ^iiazy" analogies; the question is^ rather, tfie 
usefulness of the analogies that are found. Furthermore, 
as was noted in the earlier quotation from May Brodbcek, 
even clearly stated and close analogies may lack 
significance. Although von Bertalanffy disapproves of 
hazy analogies and says that Miller s discussion of the 
Hlime mold contains "hazard ous comparisons," his own 
comparison of thi* world to a Neapolitan ice cake (see [h 
117) seems somewiiat ''hazy/' And some recent general 
systems work is characterized by vague and romantic 
language: 

'Tf you leaf through the volumes of Ccnoral 
Systems, you will find artieles with sueh titles a.^ 
'Similar Problems in Meteorology and Psychology' 
followed by pages of mathematieal symbols. What 
possible connexion^ you may ask, can there be 



between the way tlio wt^ather wt.irks, unci the 
working of the Inirnan mind? But g^ys terns ill inkers 
are not interested in content, or in conerele images^ 
only in abstract properties arul relationships. 
Systems thinking U u q)emeH of new abstract 
inibrnuUiciri, a new Word, or Lo^oh, To repeat a 
phrai^e I used earlier. Systems Ihinking is void- 
oriented- And the thought may well have occurred 
to you that, in this sense^ tlie goal of SyHtems 
Thinking anfj of true religion is tne same: to see 
through the faces of death to the chalice of eternal 
life; to see through the illusoiy concreteness of this 
world, concrete only because chaotic and uncon- 
nected, to the abstract splendour of the world 
which is to come," (Ruy L Walter and Norrnan I. 
Walter, "The Equivocal Principle in Systems 
Thinking,'' General Systems, Vol, XVI, 1971, p. 

Although the critics also rnaintain that general systcrns 
inquirers sometimes neglect the important dissimilarities 
of the systems they are comparing (e.g,, Buck^ op. ci'^m 
pp, 224-226), one can fincf numeroui statementi by 
general systems workers about the dangers of misusing 
analogies (e.g=j von Bertalanffy, "General Systems 
Theory/' p. 2; James Miller, **Toward a General 
Theory for the Behavioral Sciences/' American 
Psychologist^ Vol. 10, 1955). Perhaps the most charac* 
teristic view of general systenis theorists about analogies is 
expressed in an article b) Ralph W. Gerard, Clyde 
Kluckhohn^ and Anatol Rapoport, They say: '^Analogical 
tliinking is thus in our vic"^ not so much a source of 
ariswers on the nature of phenomena as a source of 
challenging questions." They also point out that tlie 
language used in cybernetics and in the mathematical 
theory of eonimunication often is carried uncritically into 
other contexts by *Mnsufficiently informed enthusiasts/" 
(^'Biological and Cultural Evolution^ Some Analogies and 
Explorations," Behavioral Science^ Vol. I, 1956, pp. 8-9.) 
However, tliey are hopeful that the discovery of analogies 
may lead to fruitful progress as well as stimulate 
interdisciplinary cooperation. Nevertheless, some critics 
still think that general systems inquirers overemphasize 
the usefulness of the analogies that they find. 

Recently Rapoport has argued that even defective 
analogies may be useful if they extend tlie "conceptual 
repertoire" of scientists. After discussing some mathe- 
matical models in the arcai of international relations and 
economics, he says; 

"Tt would be rash to draw definitive conclusions 
about the stability of the economic or international 
system from the properties of various hypothetical 
systems offered as models. However, an examination 
of these purely theoretical consequences cannot fail 
to be instructive in the sense of enlarging the 
conceptual repertoire of the theoreticians. Mathe- 
matical models bring to our attention aspects of 
phenomena which might not otherwise have 
occurred to us.'' (''Malhematical Aspects of General 
Systems Analysis/' p. 96.) 

However^ if the "hypothetical system'' is unlike the actual 
system being studied, "the aspects of phenomena" that 
we probably would have overlooked may be aspects only 
of the model and not applicable to the processes into 
which we are inquiring. Similarly the enlargement of our 
"conceptual repertoire" may not be pertinent to the 
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problctn ut luitiiL 

Ina^rniicli us general systems itiquirers often cite past 
instances in wliicl! the discovery of aimlogies led to useful 
rcHultH, a brief consideration of some failures may help to 
illustrate the critics' f»oinl of view. The fullowing aceoimt 
c)f such failures is haned on Wenlc^y C, Miteheirs liusiiwiis 
CychH^ The Probhm and Its Setting (New York, National 
Bureau of Economic Research, 1927, pp, 12^16). The 
noted economist W. Stanley Jevons became convinced 
that solar cycIeK cause business eyeles. His studv of 
English business trends from 1721 to 1878 convinced him 
that the comniercial cycle averaged a length of 10466 
years, which corresponded clouely with tlie length of 
10.45 years then ^vcn the sunspot cycles, JevonH held 
that decennial business crises depend upon nieteorological 
variations and tliat the latter ''in all probability" depend 
upon cosmic variations as evidenced by sunspots, auroras, 
and magnetie perturbations. Translated into recent 
language, Jevons found (or thought he had found) 
significant similarities in three different systems. 

Although his analogies may strike some readers as 
bizarre, no objection is niade here on that score; many 
significant similarities, when first pointed out, seem 
peculiar or inexplicable. The difficulty is that the 
apparent similarities disappeared when more adequate 
measurements were carried out. As Mitchell noteSj 
astronomers changed tlieir estimate of the sunspot cycle, 
and commercial cycles have departed widely from the 
decennial norm. Others, including Jevons' son, attempted 
to modify the solar conjecture. Possibly some such 
conjecture will be developed someday that will withstand 
the test of adequate measurement, but confidence in such 
conjectures is misplaced until verification is achieved. 

Mitchell mentions also another ^'theory'' based on even 
more systems. In 1919 Ellsworth Huntington found some 
surprising simj lad ties. He observed that a high death rate 
preceded hard times, a low death rate preceded 
prosperity, and that the death-rate curve, inverted, affrecd 
well with school attendance fluctuations a year later, 
New York bank clearings of three years later, National 
Bank deposita and wholesale prices four years later, and 
immigration five years later. He concluded that business 
cycles seemed largely dependent on tlie community's 
mental attitude; the mental attitude on health; and health 
on the weather, (Mitchell, op. ciL, p. 15.) These parallels 
sound very much like some of those discussed by general 
systems theorists. Whether any such parallels are scientif- 
ically useful can hardly be settled by the initial 
attractiveness tliey may have; hence tlie critics emphasize 
testing. 

Although frequently general systems research is said to 
be baaed on the use of "hard science" methods, some 
critics believe that metaphysical speculation plays a large 
part in tlie formulation of some of the results. Buck 
argues that there is a "kinship between Miller's organic 
theories of groups and societies, and the metaphysical 
theory of the state as advanced by Hegel and Bosanquet/' 
and later says: "I believe that general systems theory is 
not in fact science at all, but raflier naive and speculative 
philosophy." (Buck, op. ciL, p. 224, p, 226.) 

6. TERMINOLOGICAL PROBLEIVIS 

A repeated criticism of general systems work is that 
"iystem" is used too inclusively to be scientifically useful. 

Some general systems inquirers view a system as any 
set of selected "clemenls. ' For example, Walter and 
Walter say: 



"A system is any set of variables that we may 
choose to abstract from all the variables in the 
world. All other variables, not chosen for this set, 
become parameters of the system, A system, 
therefore, is very like a Uhlng,' an object of 
Ihoughl, lu whieh we give existence or 'standings 
out-ness' by abstracting it from the ground, the 
void— much as a sculptor abstracts a statue from a 
block 

11) 



of marble/' (Walter and Walter, o/j. ciL, p. 



And Ashby says' 

"Can one reasonably start by conBidering Uie 
cla&s of 'all conceivable systems?" I surest one can. 
The first objection to be met is tliat the class is 
ridiculously wide. It includes for instance the 
'system' that consists of the three variables: the 
temperature of this roonij its humidity, and the 
price of dollars in Singapore. Mob<: people will agree 
that this set of variables, as a 'system,' is not 
reasonable, though it certainly exists, . .Considera- 
tion of many typical exampies shows that the 
scientist is, in fact, highly selective in his choice of 
systems lur study," (Ashby, ^'General Systems as a 
New Discipline," p, 2,) 

Other inquirers emphasize the connections or interac- 
tions among tlie parts of the system. James G, Miller, for 
example, says: 

"Systems are bounded regions in space^ime, 
involving energy interchange among their parts, 
which are associated in functional relationships, and 
with their environments,'' ("Toward a Ueneral 
Theory for the Behavioral Sciences," p, 513.) 

Litterer emphasises interrelations^ 

/'Perhaps the most frequently cited characteristic 
of a system is that it is comprised of a nuniber of 
interrelated elements. These eiementa may be 
objects or things. . , , attributes of these things, , . . 
or. . .events that occur. ... By saying these arc 
interrelated we mean that the characteristic of any 
element, object, attribute^ or event is dependent on 
the other attributes or events or objects tliat exist. 
Furthermore, that a change in any one means some 
adjustment or change in the others." (Litterer, op. 
ciL, Vol li p. 4,) 

And von Bertalanffy ssys: 



"It looks at first j as if tlie definition of systems 
as *sets of elements standing in interaction^ is so 
general and vague that not much can be learned 
from it. This, however, is not true. Systems can, for 
example, be defined by certain families of differen- 
tial equations and if, in the usual way of 
niathematical reasoning, more specified conditions 
are introduced, many important properties can be 
found of systems in general and more special cages." 
("General System Theory,'^ p. 3.) 



Some writers argue that describing a system adequately 
is not nossible. In a frequently cited article, A.D. Hall and 
R.E. Fagen give the following "terse and vague*' account: 
'"A system is a set of objects together with relationships 
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between the objv.rlsand bvtwecn tlwir attributes,^' TlxGy go 
oil to ms that *'onu would be Imrd-prt'SBod to siipply a 
defiiutinii of HyMti?m" thai is precise and unumbiguous, arid 
thai this ''difjficinlly arises from the concept we arc tryiiig 
to define; it simply is not nmcnable to complele and sharp 
dr^eriptroii," (**Uefinition of Sv^lcm," Gpneral Systefju, 
VoL 1, 1956, p. 18.) 

As we have fioted^ and um sonie of the passages jiiHt 
quoted suggest, uftcjn general systcmb iheorisls use interac- 
tional language and procedures. At the same time, they 
typieally emphasize holistic and organismic notions, whidi 
leads to incolierenee. Although McClelland (op. cit.) argued 
for transactional procedures, and such procedures seem re- 
quired if the holiBlic notions are to be developed consis- 
tently, more often a sharp dichotomy is a^umed between 
object and environment (e.g=, Hall and Pagen^ op. c/t., p. 
20), and the parts of a system are regarded as separate 
reals. 

As we also noted earlier^ many different names are ap- 
plied in this field to the similarities or analogies found 
(**isomorphismi^' "formal identity j'' etc.). Often the differ- 
ences, if any, implied by the various names is not clcar^ and 
the sinularities themselves seem to be of many different 
types. We suggest that communication would be facilitated 
if a diffarcnt name were applied to each specific type of 
similarity. 

7. COMMENT AND EVALUATION 

Some of the early difficulties in general systems work, as 
deseribed by Russell L. Ackoff, still seem to be with us 
today. He said: 

'*There is already evidence that, in the systems rev- 
olution^ modest results tend to be excessively general- 
ized and that assumptions once stated^if stoted at 
all = tend to be ignored in defining the realm to which 
results can be applied . Furtherrnorei and perhaps 
more seriously, there \u a tendency for more and 
more research time to be consumed in efforts to an- 
swer questions which have no operational signifi- 
cance. That is, a new type of metaphysics, one which 
is subtly cloaked in mathematics, is arising and draw- 
ing scit^ntists into fruitless inquiries.'" ("Games, Deci- 
sions, and OrganizationE. " Ceneral Systems^ Vol, IV, 
1959, p. 145.) 

He also characterized as a "fundamental misconception" 
the failure to distinguish between an exercL%c and a prob- 
lent. An exercise that is important within a model, given the 
assumptions and techniques of that model, may have signif- 
icance only within thoge confines; i.e., there may be 
nothing in hurnan behavior tliat corresponds to it, (Ackoff, 
op, e/"f., p. 145,) 

The discovery of unexpected analogies often helps to 
further inquiry, but the existence of anaJogies perse is not 
necessarily usefuh We have emphasized throughout this 
book tlie testing of conjectures by observation. Some 
model builders, however, are so certain of the useful ne^ of 
their models tliat they adopt a cavaher attitude towards 
observation, Rapoport, for example, after saying that his 
method is not to derive conclusions from "masses of data," 
goes on to say: 

'*The method is autonomous and theoretical. An 
investigation gtarts with more or less plausible 
assumptions related to some basic quantitative rela- 
tions which may underlie social behavior. Conse- 



qiienccH of ihoHe relations are the end products of the 
invijsligatiofu They may or may not be compared 
with obj^ervalioiis. This is also the method of mallic* 
!!UUif*al physics, and this is why I refer to it as souial 
)hyHi(!H/' (Fights, Games^ and Debates^ Ann Arbor, 
idiveriHtiy of Michigan PresH, 1960, p, xi.) 



I' 



One rcaHon we cmphaais^e testing relates to the 
objcotivcH of general systems inquirers. If the goal is 
to derive 'Hmiversal principles applying to systems in 
general/' the task of vcriiication obviously is a large 
one. Even if the goal is to derive principles applying 
to many, but not all, systems, verification still is 
laborious. The many, many historical failures to 
develop useful integrating systems should not bo 
forgotten ; over and over "answen'* that seemed 
promising failed when more adequate observations were 
made. Moreover, the existence of "formal patterns'' 
common to many systems is not enough to insure Uiat 
inquiry into human behavior will be furthered. Physicisti 
have discovered many warranted assertions that do apply 
to humans; yet those assertions may have little 
significance for solving the problems of men-in-society. 
For examplef the law of falling bodies does apply to 
humanS; yet the topics of major concern to psyeholo- 
gistSi anthropologists, sociologists, economiste, political 
scientists, etc., do not seem to be illuminated by tliat 
law. 
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IN our survi'v t»l tlir 'drioiiM hi'liavioral fields, sso 
fr* qiH!ntly roiujuimd (-ertairi ('iirrt^nl procMMliireH ol 
iii(|iiiry to tlii« proct'durrH we Hiigg«*Hl»MJ in (Ih. I, We 
do tuii iriipiy by thone comparisons that our views ahoul 
iiKjiiiry are widely aecepled today : indecMl, contlieting 
vicwH appear to (lud more supporters runv than wheii the 
firiit editioii of this hook appearfuL 

In the period ^iriee the first edition was prepared, two 
Irendj^ ^eern to have heeoine inereasingiv npf)arent. On tlie 
one hand, hi field after field many inquirers Iiave 
advocated subjeetive and meiitaliHtic niethods, SoriielirneM 
the snijjectivists are overtly antiscienlifie, hut sonietirneH 
they elairn to be substituting inqjroved rfeientifie tech- 
tiiques for outrTioded or inappropriate teehniques. On the 
other band, addiction to deduetive model-building Imn 
become iiiereasingly evident in numerous fields. Alany 
would agree with Fritz Machhip's aMsi^rtion: "Explanation 
in the sucial scieneed regularly re(|uires the interpretation 
of phenomena in terms of idealized motivations of the 
idealized persons whose idealized aetlons bring forth the 
phefiomena under investigation/' ("Are the Social 
Seienccs Heally liiferior?," Souihvni Economic Journal^ 
Vol. XXVU, |(J61, p. 176.) 

In Hoine respects these two trends appear to be 
markedly differeiit^ if not opposed. The formal model 
builders emphasize mathematies, deduction, and ratiocina= 
tion, while the subjeelivists emphasize the ({ualitalive^ 
meanings, and inner states. In other respeets, however, the 
trends are similar^ and some recent writers, such as 
Robert G. Fabian^ argue that deductive procedures can be 
applied usefully tt» the "motivated, value directed beha- 
vior of human beings." P\d)ian praises the "fruitfulncss"' 
of the **deductivc pattern of explanation^" which lie takes 
as the *'basic theoretical method"" used by economists and 
as "a valid approach to the general study of human 
behavior." He also concludes that the "moral dimension 
of huiTian decision-making'" is an "^indispensable aspect"' 
of the procedures used by the deductive economists. 
(**Human Behavior in Deductive Social Theory: The 
Example of Economies,'^ [nquirv^ Vol, 15^ 1972, p, 411^ 
p. 431.) 

Both trends also seem to be characterized by the quest 
for certainty. Many important human problems have no 
seientifie solution (at least as yet), arid the data required 
for a thorough test of the relevant conjectures often are 
not available. Rather than concentrating on getting the 
necessary data, a quicker method is sought, and what 
seema plausible is offered as **truth/" 

The attractiveness of subjective procedures for many 
recent inquirers is based partly on the failures of 
behavioristie techniques in inquiry into sign behavior. 
However useful tliose techniques may be for physical and 
physioiogical subject matters, they have not been 
successful in solving typical behavioral problems. The 
identification of scientific inquiry in general with typical 
behavioristie and interactional techniques has led many 
iubjectivists to doubt the adequacy of scientific proce- 
durci for deseribing characleristic human behavior: 

*'It frequently liappens that a disparity arises 
between phenomena that can be observed with 
seieniitle rigor and what is truly of iiiterest in 



hNifian behavior; the ordinary aetivilieH of human 
beings^ broken ihwn into niiucular movement, 
nmml aviivity and tliG like, do not necessarily add 
ufj to units of interest to the psyeluilupist human 
behavior." (/if^., pp, 413414, italics added,) 

Tran^uctional procedures of the type described iri Ch. I, 
huweven do not attempt to describe sign behavior in 
terrns cjf muscular niovementt etc., nor do tliey try to 
*'add tip"" the interactions of presumed separate reals. 

Although the subjectivists often make sound criticisrns 
ol some allegedly scientific procedures^ historically the 
ernphusis on subjective procedures (which fretiuently is 
found in times of cultural decline and a ' lailure of 
nerve ") has not yielded useful warranted assertions, and 
we see iio evidence that the recent versions will be any 
more suc'cessful than were older versions. A reviewer of a 
recent hook using the method of social phenomenology 
,says^ "Why does phenonienology promise so much and 
deliver so little?"; a lament that seems applicable to all 
the Varied subjectivisms now so prominent. (Thelma 
iMcCormack, review of R.D. Laing s The Politics of the 
Foniily and Other Essays^ in Contemporary Sociology^ 
VoL 2, 1973, p. 23.) ^ 

The extensive use of models, especially mathematical 
niodeU, often is taken as a sign of scientific maturity; 
numerous defenses of such models in the behavioral fields 
refer to the quantitative precision resulting from New- 
tonian models in physics, The impression is sometimes 
given that Newton's models^ which were intended to 
apply exactly to data, were confirmed almost immediately 
by a broad range of measurements, thus showing the 
'"einpirical" usefulness of deductive models. According to 
a recent article by Richard S. West fall, however, in several 
important instances Newton distorted the available data in 
order to "confirm" his conjectures: 

", . .[Newtoirs Principia] proposed the exact 
correlation of theory with material event as the 
ultimate criterion of scientific truth. 

"And having proposed exact correlation as the 
criterion of truth, it took care to see that exact 
correlation was presentedi whether or not it was 
nroperly achieved, Not tlie least part of the 
l¥inaipia's persuasiveness was its deUberate pretense 
to a degree of precision quite beyond its legitimate 
claim, ff the Principia established the quantitative 
pattern of modern science, it equally suggested a 
less subhme trulh-=-that no one can manipiuate the 
fudge factor quite so effectively as the master 
matliematician nimself.'' ("'Newton and the Fudge 
Factor,'' Science, Vol 179, Feb. 1973, pp. 
75T-752.) 

Weslfall analyzes in detail lliree instanecs: the aeeelera' 
lion of gravity, the velocity of sound, and the precession 
of the equinoxes. On the velocity of sound, he says: 

. ,tluj deception in this ease was patent enough 
that no one beyond Newton's most devoted 
followerii were taken in. Any number of things were 
wrong with llie demonstration. It calculated a 
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vdydly of ^oiiiid in exa<*l agn'ement with Dt^rliamV 
figuns wlionms Durham hinjHelf had pres^nlod lh<* 
cnnidusion iiit'ndy as the avefage of a large iiiiriiher 
of nu»asuretnuiiU. Newton's^ assumptions that air 
eontaiiis vapor in the quantity of 10 parts ia I and 
that vapor does not participate in tlie HOund 
vibratiuiij? were wholly arbilrary, renting on no 
empirieal foiindation whatever. And his me of the 
'erari^iiiide' of the air partic-les to raii?e tlie 
ealeulati^d vidoRity by more tlian 10 [lereenl was 
iiolhing Hhort of deHberate fraud. The adjustrrient 
ifivulved the asHuniplioii that partielcs of water are 
eompletely soh;d. hi fact, Newton believed that they 
contain llie barest suggestiun of Holid matter slrurig 
out through a va^t preponderan<!r of void/' (Ibid,. 
p. 753.) 

We of eourne are not sug;eHting that NewtorrH 
eoiijectiirea were nuce«sarily unsound because he distorted 
the avallabjt* data to make his uonjccturea seem 
confirmed. We algo heheve that the carTyover of Newton "b 
ab-^ohitist assumptions was a far niore serious impediment 
to later progresB in physics than his '"fudging ' of the 
data, but for present purposes we are emphaHizirig the 
unsupported confidence he had in his models, hi the 
behavioral an'as. probably a far greater danger than a 
riiisleading selection of data is the inappHuabrlity or 
inadequacy of a model for the uses to which it is put. 
higenioUs and internally consistient models abound and 
are much admired (e,g.^ see Chs, X and XI), but, 
unfortunately, Itiey often do not yield wairanted 
assertiQns about behavior, Cuiitrol over the model is 
substituted for control over the events of concern, often 
with the assuniption that some events somewhere must bu 
describahle by the modeh 

Pointing to mathematical models that have proved 
useful is one things but to conclude that any mathe- 
matical model probably may aid progress is quite another 
matter. Somehow the egregious mistakes attributable to 
an undue reliance on ex is ting conjectures and data^ no 
matter how sound they appear to be, are easily forgottefu 
Immanud Kant^ for example, said of logic; 

. ,since Aristotle it has not had to retrace a 
single stepi uidess we choose to consider as 
improvements the removal of some unnecessary 
suDtleties, or the cleare?* definition of its matter, 
both of which refer to the elegance rather than to 
the solidity of the science. It is remarkable also, 
that to the present day, it has not been able to 
make one step in advance, so that^ to all 
appearance, it may be considered as completed and 
perfect." (Critique of Pure Reason, trans, by F, Max 
Mliller, New York, Macmillan, 1902, p, 688,) 

And earlier we quoted John Stuart MilPs statement about 
economic value: "Happily ^ there is nothing in the laws of 
Value which reniains for the present or any future writer 
to clear up; the theory of the subject is complete, , , 
(Principles of Potiticai Econoniy, liWB; quoted from VoL 
1 of the 1884 edition, New York, D. Apple ton, 
536-537.) 

To give a more recent example, for many years the 
distinguished physicist, Robert A. MillikaUi maintained 
that atomic energy (whether derived froni atoniic 
disintegration or atom buildirig) could never be a 
practicable st)urce of mankind's energy requirements^ To 
illustrate? in 1930 he said ho had '*digposed of the process 



of atomic disintegration, and fonrul it erjmpletidy wanthig 
an a source of availahle energy, since the radioactive elemenlH 
are rieecHsarily negligible in quantity'"'; he ctmeluded that at 
inost siich energy '*niay perhaps be suffifiient to keep the 
uortier peanut and |Jopcorn man going, on a few street corneris 
in OUT larger towns, lor a long lime to come, but that is all," 
And tlie energy availahle through the huilding-up of other 
i?lenients from hydrogen reijuires such high pressures and 
temperatures tlmt 'Hherc! is not even a remote likelihood that 
man can c'ver tap this source of energy at all,'' (Sriorwc and 
the New Civilisation, New York, Seribner's, 1930, p, 96,pp. 
Ill 112.)* 

Within a particular model, the assumptions may seem so 
uneliallengeable, the facts so certain^ and the reasoning so 
sound that the conclusions are inescapable^ yet in instance 
after instance^ later on the assumptions are refuted, the facts 
proved wrong, or an error in the reasoning is detected. But 
Hlili most writers take for granted that some final ''truth," 
incontestable in principle, is the objective of inquiry, 

Some, perhaps, may interpret our empnasis on the 
constant interweaving of conjectures and observations as a 
version of the traditional "empiricist" distrust of 
''theori/Jng." That would be a fundamental misapprehension 
of our views; problems of all types normally require the 
development of conjectures for their solution. Our objeedon 
is not to conjectures per se^ for we regard tluun as necessary, 
but to conjectures that arc not used to direct furtlier observa- 
tion, or that are viewed as beyond further testing. 

hi many fields, writers who lament the poor slate of 
observational data apparently hcHeve tJiat a remedy is de- 
veloping further ingenious conjectures, Leonard 8. Silk, for 
example, after discussing the difficullieB posed for econo* 
mists by "imprecise" and ^'disorderly" information , sayi' 

"'Yet the economist has a secret weapon that other 
people do not have. What he hab that other people do 
not have is: economic theory. This gives him certain 
habits of thought that enable him to conceptuaHze 
problems that he has not seen before or problems 
that seem always to confront him in a new way. . . , 
This mode of thought develops out of what I would 
call the economist's quasi-Talmudic training— which is 
long on discussion and debate, with continuous 
passage from the speetfic to the general and back 
again-^savagely close in its textual criticisms-skeptical 
at)out its own or anyone else's results— complicated 
and wide-ranging in its style of inquiry/' ("The 
Problem of Communication,'' American Economic 
Review, Vol LIV, No, 3, 1964, pp. 599400. Silk also 
repeated part of these comments both in the Preface 
of hiH Readings in Contemporary Economics^ New 
York, McG raw Hill, 1970, and in his Nixonomics^ 
N^wjork, Praeger, 1972, p. 160.) 

*Twenty years later, iMlIUkan repeated the same basic ai^uments, 
but with qualifications. He qualified his negaUve conclusion 
conceming the building-up possibility by saying *^ so far as we can 
now see' ; of the diBintegration possibility, he said: "As an 
economical, long-ran|iC source of nowcr for ifie power industry, in 
my opinion this method h out. i venture ttii.^ opinion in spite of 
Geot^e Eliot'a warning that prophecy is the most gratuitous form 
of mistake." (The Autobiography of Robert A* Miltikan, New 
York, Prentice-Hall, 1950, p: 274, p. 275,) Of considerable 
intcreRt Is another early statement by Millikan: . .the great 
blunder which the physics of the past has made has consisted in 
extending its generalisations with undue assurance into fields in 
which they have not been experimentally tested,-thal is, In 
treating these gcnnralizations as fixed, universally applicable 
principles instead of as essentially working hypotheses, (r/me, 
Mailer, and Valuen, Chapel Hill, University of North Carolina 
PresH, 1932, p. vii.) Vital as that point is, forgetting it is a 
temptation to which inquirers often succumb. 
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CONCLUSION 



DifHpilt' wluil lio HuyH in pniiHi- ui' lli*' vnikal ul»ililioH of 
ccunoniiHtH, on ihv iiexi piigc \w gorn on U) my\ 

"Miiny t't'OticirtiiHiH iiro (;iirrl«*HH in their pulilir 
uitmiiHH-; ilu'y will mvm i^ndh'ss liourK ui' 
nieticulutiH work in a jourtKil ariivk on mim i\m 
point of thfury, and Uion iurn iimnnil urul olT ihv 
lop of llieir lirads-diclair irUo a nmchinu or 
Heriblijc' (iut an argnirit^nl tlpHignnd lo tnovc! the 
('cMigri-£^H or ihv grneral [)ubliu on t^otiw viiul mailer 
of Hiah'.^' (Ibid,, p, 60 L) 

Wi' riuggust thill underlying niany rvcmi views about 

beliaviora! iiiqiiiry is the eonvielion thai soniehuw the 

"mind" (;an kriow minv thirigH with ririalily. What k 

needed, inrilead, are procedures that view liuman thinkini? 

and knowing in evoluliunary perspeetive. Onee thinking is 

taken MS biosoeial adjustive behavior, rather than as the 

operation of a ''mind ' that ean apprehend ' reality'' truly, 

we have an upportunily of eseaping from the opiN- 

teniologieal quagmires lhal have so impeded inquiry. Not 

the leadt ol ihu ironies of our cultural histoty is that the 

general pr<K!e<lureg of inquiry developed long before the 

rise of seientific intpiiry still tend to dominate mueh 

allegedly seientific work. Despite die rejeetion of the 

older eonelusionH about seientifie sulijeet matter, the 

procedures that led lo those conclusions often still are 

tollowed, Dewt^y and Bentley s attempt to describe 

procedures of inquiry that have proved useful in 

devclopiiig warranted assertions therefore has the utmost 

iinportance, as is indicated by the eonchiding paragraph 
of ue ^ » ^ ^. . » 
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Logic t The Theory of Inquiry r 



^Theories of kojwledge that constitute what are 
now called episteinologies have arisen because 



knowledge and obtaining knowledge have riot been 
eoneeived in terms of die operations by which, in 
the eonlimmm of experiential inquiry, stable bcliels 
are prcigressively obtained and utilized. Because they 
are not constructed upoii tlie ground uf operations 
and conceived in terms of their actual procedures 
and conHecpienees, they are neccsHuril)- fonned in 
terms uf preconceptions derived from various 
sources, mairdy eosmologicul in ancient and mainly 
i)sychological (directly or indirectly) in modern 
theory, liOgic Uius loses its autonomy, a fact which 
aignifies more than that a formal theory has been 
crippled. The loss signifies that logic as the 
generalized account of the means by which sonnd 
beliefs on any subject are attained and tested has 
parted company with the actual practices by means 
of which such beliefs are established. Failure to 
institute a logic based inchasively and exchisively 
upon the operations of inquiry has enormous 
cultural consequences. It encoura|es obscurantism; 
it prcmiotes acceptance of beliefs formed before 
methods of inquiry had reached their present estate; 
and it tende. to relegate Bcientific (that is, 
competent) methods of inquiry to a specialized 
technical field. Since scientific methods simply 
exhibit free intelligence operating in the beat 
manner available at a given time, the cultural waste, 
confusion and distortion that resulti from the 
failure to use these methods, in all fields in 
connection with all problems, is incalculable. These 
considerations reinforce the claim of logical theory, 
as Uie theory of inquiry, to assume and to hold a 
position of primary human importance." (Logic: 
The Theory of Inquiry, New York, Holt, RineRart 
and Winnton, 1938, pp, 534^535,) 
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APPENDIX 
TRIAL NAMES^ 



A. PRELIMINARY COMMENTS 

Language problems fra^[uently impede communi- 
cation in behavioral icientiite' discussiona of their 
inquiries and of the methodi applied in such 
inqukieSi This report presents a glossary of some 
important tenns in order to diagno^ some of the 
inconaisteneieg, in^herencies^ or other inadequacies of 
language and to su^^t trial names that may prove useful 
to behaviorEl scientiBta.^ Unfortunately, misunder- 
itandinp easily occur^ even in the initial stages of 
discussion; consequently ^ aspecla of the problem will be 
^scussed before the trial names are suggested. 

Many attempts have been made to improve naming in 
die behavioml sciences, and an extensive literature is 
^ncerned with definitions. In thh report, no detailed 
attempt is made to compare our procedures with others. 
We begin with the procedures developed by Dewey and 
Bentley. In order to avoid misunderstanding, we empha- 
size that we are not attempting to develop or prescribe 
any final poup of names. As Dewey and Bentley say: 

'*The ^ientifie method neither pregupposes nor 
implies any set, rigid ^ theoretical position. We are too well 
awira of tfie futility of efforts to achieve greater 
dependability of communication and consequent mutual 
undentandlng by methods of imposition. In advancing 
fields of research, inquirers proceed by doing all they can 
to make clear to themselves and to others the pointe of 
view and the hypodieses by means of which their work is 
carried on." (Page 89; all citations to Knowing and the 
Known are to the pages as numbered in the reprinting of 
that book in Rollo Handy and E.C* Harwood, Useful 
Procedures of Inquiry^) 

They further say of their procedure ; 

"It demands that statements be made as descriptiong 
of events in terms of durations in time and areas in space. 
It excludes assertions of fixity and attempts to impose 
them. It installs openn^s and flexibUity in the very 
process of knowing. . , , We widi the tests of openness and 
Sexibility to be applied to our work; any attempts to 
imposa fixity would be a denial --a rupture=of the very 
method we employ/' (K&K, p. 89). 

Our intention has been to continue the Dewey =Bentley 
line of advance, if it is an advance, without assuming that 

1 Reprinted, with revisions, from Alfred de Grazia^ Rollo Handy, 
E.G. Harwood, and Paul Kurtz, eds,. The Behavioral Schncei; 
Essays in Honor of George A* Lundbet^, Great Barrington, Mass,, 
Behivioral Reaearcn Council, 1968. 

2 This report relies heavily on the work of John Dewey and 
Arthur BentJey. See especially their Knowing and the Knownt 
Boston, Beacon Prms, 1949; reprinted in fuU in Rollo Handy and 
£.C. Harwood^ Useful Procedures of Inquiry ^ Great Barrington, 
Mass,, Behavioral Research Council, 1973; and Sidney Ratncr and 
Jules Aibnan, eds., John Dewey and Arthur Bentleyi A 
Philosophiml Correspondencei 1932-1951 i New Bmnswick, N,J,, 
Rutgers University Press, 1964. 

This report aJso makes use of the sui^ey of the behavioral 
Bciences bv Rollo Handv and Paul Kurtz, first edition, A Current 



it necessarily is the only or even the best way to proceed. 
If improvement in eniciency of com muni cation results, 
some progrc^ will have been made. If instead our work 
impedes communication, it diould be gupeneded by 
something more uieAiL 

**Triar is used here then, to indicate that we do not 
seek to fix permanently, or even standardise for a long 
time, the terminolo^ suggested. Under some circum- 
stances, standardisation of terminology may have little or 
no scientific use. The standardization of names in 
alchemy or astrolo^, for example, would be pointless for 
scientific purposes (except in the sense tfiat if all 
astrologers agrcedj refutation of Aeir views might be 
easier), As scientific inquirei^ proceed, new similiarities 
and differences will be discovered in the subject matter of 
inquiry; consequently, a fixed terminolo^ probably 
would be a barrier to progress. 

"Name" is used here in the Dewey ^Bentley manner 
(See K&K^ pp. 132433), aithou^ we realize that others 
use that word differentiy. Names here are not regarded as 
thinp separate from, and intermediate between, the 
or^nism and its environment* Rather the focus is on 
naming behavior on an organism -environmental transac- 
tion. Conventionally, a ^arp separation has been made 
between a word and its so-called **meaning," but here we 
attempt to keep the whole naming process in view. For 
us, tne import of "H2O" as a scientific name is 
understood In relation to current scientific practices; 
"H2O" is a shorthand label for certain aspects of a 
subject matter of inquiry, including tfie relations among 
diose aipects, as observed by scientists. To concentrate on 
"H2O"" as a set of marks or sounds radically separated 
fi*om the thing named, as some epistamolo^sts do, is 
considered an undesirable separation of things that, from 
the viewpoint of our puipose here, usualfy are found 
together. Specifically, separation of Uie word, its so-called 
^"meaning," and the word user, frequently results in 
hypoitatization and seemingly in^luble problems of the 
locus and status of "meaninp'' and of "knowledge.'' 

In the present context naming is die aspect of knowing 
with which we are concerned. Naming behavior, as Dewey 
and Bentley say, "selects, discriminates, identifies, locates, 
orders, airanges, systematizes." (K&Ki p, 183.) 

Naming can be made "firmer,"' be more oonsistently 
useful, without restricting future revisions. For crude 
everyday purposes, naming a whale a fish may be useful; 
but to name it a mammal marks an improvement from 
the viewpoint of scientific usefulness. Hevisions as to 
what *'atom" is used to designate or name also have 
provided improved naming. 

Our procedures in preparing this report are transac- 
tionaL * Transaction" here designates or is a name for the 
full ongoing process in a field where all aspects and 
phases of the field as well as the inquirer himself are in 
rammon process, A transactional report is differentiated 
from self-actional reports (in which independent actoiB, 
powers, minds, etc., are asinmed to function) and from 
interactional reports (in which presumptively independent 
thinp are found in causal Interconnection), "Borrower 
can not borrow without lender to lend, nor lender lend 
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full li-gal-conmiercial system in whi«!h it is pnmciit as 
oucurreiiue," (K&Ki p. I30*) 

The work aiid acconipllMhnients c^*" HeientisU have hem 
desuribed in many diffurenl ways, m no attempt k made 
here to settle all coiitrovewies or to endorse dogma tieally 
any one view. Perhaps most can agree^ however, that an 
important part of the seien list's job is llie incre^ingly 
more usenil description of thinp, ineluding their 
(jonnectioni and relations, that arc differentiated in the 
eoimos, 

Some authors attempt to distingui^ Aarply between 
^'deseription" and '^explanation." "Description" is used 
here to mc/ueic what many refer to as '^explanation," 
rather tlian ui a way that confrasts a "mere' or *'barc" 
description with a scientific '*esplanatiqn." Obviously 
scicnbsts seek to improve the crude descriptions of 
common sense, but their iniproved reports on their 
subject matter (i.e.. what some label "explanations") are 
also descriptions in the broad sense. For example, a stick 
partially submerged in water appears to be bent, and a 
crude deslLription may go no further than to so state. But 
if a more adequate description is given, in terms of light 
refraction, human processes of perception^ human lan- 
guage habits^ etc, then we have what is sometimes called 
an ''explanation, " The explanation of the bent appearance 
consists in a full description of the whole transactional 
process, which enables us to predict what normal human 
observers will see, given certain circumstances. 

**WarTanted assertion" is used here rather than '*true 
statement" (or '*true proposition"). **Warranted imsertion'^ 
seems an appropriate name for the outcome of successful 
seientiric inquiry. The term helps to remind us that the 
assertion involved is warranted by the procedures of 
inquify and is subject to modification or rejection by 
further inquiry. It also helps to exorcise the ^^t that 
scientists have as their business the discovering of final 
and Oxed generalizations. 

As inquiry proceeds, modirication of naming is to be 
expected. The differentiation of water from the rest of 
the cosmos is useful for daily life, but adopting the 
seientiric name "H2O" marked an improvement in diat 
furdier prediction and control was facilitated. Perhaps the 
development of physics and chemislty will some day 
result in the further alteration of the naming for what in 
everyday life is called water. 

We deny emphatically that there is any kind of 
intrinsic or necessary relation between the marks and 
sounds used in naming and what is named. In that sense, 
naming is wholly conventional; whelher "water," "aqua," 
or '"gfim" is used to refer to a certain liquid makes no 
difference. (This is not to deny, of couree, that specific 
words are part of particular languages, and identifying 
"watt^r" as a noun in the Englidi language affords many 
clues as to how the word will be used by English 
speakers,) On the oilier hand, some names are much more 
useful than others. "IlgO", for example, as used in 
current physical science, is quite different from "water" 
taken m designating one of the assumed four primordial 
elements. Although the whole iiotational system now used 
for chemical elements and their combinations m in an 
important sense descriptive, oncc^ the system is chosen, 
naming within it is determined in major respects by the 
system, "H2O" as shorthand for water is not capriciously 
chos<in but rather is Uie outcome of painstaking and 
care fully controlled inquiry. In general, then, although 
there is no ultimately ri^t naming, and although all 

■iMmitti-r IB #v^iii/i%iit ir\finl y/'ii»iilifif fiiiriifnfr IH in*ilhr*r 



SomelinieH those who object lhat naming is too simple 
a process to be of nuich importance in scientific inquiry 
take a much different view of the naming proce.Hs than 
that offered here. If strong emphasis is put on naming in 
relation to assertions warranted by testing, then some of 
those objections, at least, seem to be met. To have labels 
for differentiated aspects of tlie cosmos that have been 
tlioroughly tested is one thing. To elaborate a ter- 
minolop^ that stands cither for ^pects that have not been 
usefully differentiated, or for supposed aspects inconsis- 
tent with welUcstablished "if— then" statements, is quite 
another matter. Perhaps both '*phlogiston" and "caloric" 
had consider le merit as names consistently usable for 
various processes that at one time were assumed to occur 
in heat phenomena. Their deficiencies, from the present 
point of view, were precisely that they did not name 
differentiated aspects of the cosmos as found by scientific 
inquiry. 

When tho.se tenns became entrenched in scientific 
discourse, however, they were not easily evicted; they 
were part of a semantic vested interest. Much the same 
almost certainly applies to many behavioral science terms 
now in wide anJ frequent use. Sometimes suggested 
changes in naming are rejected on the ^ound that new 
specifications (scientific namings) omit important conno- 
tations the term had in ordinary discourse or in earlier 
science. Here again the importance of testing can hardly 
be overemphasiEed, Rejection of "phlopston"' doubtless 
pmitted what was once dear to many people, yet 
scientific progress apparently benefited from those 
omissions. 

''Specification" is used here to refer to the naming that 
h^ been found useful in scienw* Specification is a 
different process than some of the processes frequently 
named "definition-" "Definition" has been used to refer 
to such diveiBe things tfiat confusion often results. As 
Dewey and Bentley say: 

'*The one word 'definition' is expected to cover acts 
and products, words and things^ accurate descriptions and 
tentative descriptions, mathematical equivalences and 
exact formulations, ostenmve definitions, sensations and 
perceptions in logical report, *ultimates,' and finally even 
indennables/ No one word, anywhere in careful technical 
research, should be required to handle so many tasks." 
(K&K, p. 148-) 



Broadly speaking, "definition" often is used to apply 
to almost any procedure for saying what the so'caUed 
"meaning" of a term is. Much of the difficulty with 
"definition" seems to be just its linkage with "meaning." 
But leaving that problem aside, a considerable variety of 
procedures have been used in attempts somehow to 
desipate what a temi stands for or has been applied to, 
and many of those procedures are hi^ly dubious from a 
scientific point of view. 

In this report, "specification^' is used as a name for 
scientific naming; i.e., the efficient (especially useful) kind 
of designation found in modern scientific inquiry. 

B. FURTHER DEVELOPMENT OF SOME 
BASIC NAMES 

In Biriviiig for ugrocin«int on soith' finn, uoliurcnl, ttiid 
('uiiHiHtuiit imniing, proceuding iniiiully along rouglily 
WQlutionary linus muy bu helpful. "Cogmoa" wus selected 
to nuinu thii .miiri total of th(! thiniFft we can mn. »rnell. 
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including connections arnorig ihom ihingg, go that wn can 
talk about the gum total of ilmp wUhout n^fHuitediy 
having to describe them in detaiL ' Coamus" is applied to 
the univoi^o m a wholu sy siting includirig tho ^poakinir. 
naming thing who uses that nunie, Monjover, *'«osrnos" 
the name for all that h included in rnaii^^ knowing 
behavior from the moil distant past diseussed in 
scientifically warranted assertions to the probable future 
insofar as it is known by scienllfieally warranted 
predietions. 

Next we differentiate among the vast nuinber of things 
in the cosmos and select tlie living things; for these wc 
choose tlie name "'organism," Note thai selecting for 
naming does not imply detaching the physical thing from 
the cosmos. Everything named remains a part of cosmos 
with innumerable relations to other partg. 

Among the organisms, we further differentiate for tlie 
purpose of the present discussion and select for naming 
ourselves^ our ancestoi^i and our progeny; these wc name 
man. 

We then observe the transactions of man with other 
aspects and phases of cosnios and note ihe transactions 
named "calingi"' "breatliiiig," etc. Among those numerous 
transactions, we differentiate further and select for 
naming the transactions typical of man but found 
infrequently or not at all in other oi^anisms. 

This t)'pc of behavior involves processes of a kind such 
that something stands for or is assurned to refer to 
something elsc= Such processes we name "sign beh ivior/' 
or simply "sign," Note that ''sign" is not the name of the 
thing fliat stands for something else; ''sigUj" as used here^ 
is the name of the transaction m a whole; i.e., "sign" is 
the short name for "sign process," For example^ the word 
'*cup" is not taken as the sign for the vess<^l we drink 
coffee from; rather the word, the containerj and the word 
user all are regarded as aspects or phases (sometimes 
both) of the full situation. Sign proeesg is the type of 
tmnsaction that distinguishes some behavioral from 
physiological processes, a knowing behavior transaction 
from a transaction such as eatings digesting, seeing, etc, 
(But no absolute or ultimate separation is suggested; sign 
procci^es always include physiological processes and may 
affect those profiCsseSi as when the reading of a telegram 
containing bad news affects respiration.) 

Sign process in evolutionary development has pro^ 
gressed through the following stilbexisting slaj^es: 

a. The signaling or perceptive-manipulative stage of 
sipi in transactions such as beekoning, whistling, 
frownin_g, etc. 

b. The naming stage as used gem" rally in speakirig 
and writing. 

c. The s)'m holing stage as used in syriibolic logic and 
matheniatics. 

Focusing our atteiUlon now on the naming stage of 
sign process, we choose to namt^ it "designating," 
D.^signating always is behavior, an orgariisnhenviroimHnilnl 
transaction typical primarily, if not exelusively, of man in 
the cosmos. Designating in eh ides: 

L The earliest stage of designnting or naming In the 
wolutionary scale, whien w(^ shall nanuj "cueing." 

"Hy fine L? to b«* understood the most prirnitlvt^ 
language-behavior, . . ,(aie, as |irimitive naniing, is so elose 
to the Httuation of its origin that at times it enterH ahnost 
as if a signal itself, Face4o-'faee [)ereeptiv(^ situalicnis are 
eharaeteristiu of its type of Iocmis. It may inelude cry, 
expletive, or otlnT Hingle'word Heritenet^s, or any ononia- 
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appear as an inte^ectton^ exelamaliori, alibroviatud 
uUeranee, or other casually praelieal communicative 
convenicnec/' (K&^j p. 136.) 

2. A more advaneed level of desiffnallng or naming 
In the evolutionary seale^ which we riiallnmne "character- 
izing," Tills name applies to the everyday use of words; 
iisage that is reasonably adequate for many practical 
purposes of life, 

B. For the, at present, farthest advanced level of 
designation we use "specifying." This name applies to the 
highly developed naming behavior best exhibited in 
modem scientific inquiry. 

For the purpose of eeonomizlng words in discourse^ wc 
need a gencraf name for the bits and pieces of cosmos 
differentiated and named. For this general name we 
choose "fact," Fact is the name for cosmos in course of 
being known through naming by man (with man included 
among the aspects of cosmos) in a statement sufficiently 
developed to exhibit temporal and spatial localizations. 
Fact includes all namings-named du rationally and ex ten- 
sionally spread; it is not limited to what is differentiated 
and named by any one man at any moment or in his life 
lime. 

Fretpiently we need to discuss a limited range of fact 
where our attention is focused for the time being. For 
this we choose the name "situation." This is the blanket 
nani^ for those facts localized in time and space for our 
immediate attention. 

Within a sitiiation we frequently have oecasion to refer 
to durational changes among facts. For these we choose 
the name "events." 

Finally, in discussing events we usually have occasion 
to refer to aspects of thi? fact involved that are least 
vague or more firmly determined and more accurately 
specified. For those wc choose the name "objeet." Object 
is an aspect of the subjeel matter of inquiry insofar as it 
has reached an ordt^rly and settled fonn, at least for the 
time being. 

Further tentative comments on sign process may be 
hclpfnl. The transition from sign process at the 
pereeptive manipulative stage (here designated "signaling") 
to the initial naming stage (designated **cueing'') is a 
cliaiige froni tlie simplest atiention-getting proeedures^ by 
evolutionary stages, to a somt^what more complex sign 
process that begins to describe things and events. No clear 
line of demarcation is fciund. Some pereeptive-inanipula' 
live signalings and primitive word cues are deHcriptlve as 
well as simple alerting behavior. 

The transition from cmung to eharactcmzing also 
n* nee is evolutionary developmefit with iri creasing eoni- 
plexity of process, including fomial grammar, etc. The 
further transition from cliaraelerizing to speci lying in the 
maiuier of modern science; re He els the further evolution- 
ary development of sign proeeHH, a still more eouipliealed 
proeed ure. 

At first thmight tin; stage wc Uiwv hen? designated 
"sy ni holing" niny seeni to be a marked departure from, 
or to reflect a bnmk in, lh(' evolutionary development of 
sigri process* However, niatfieniatical syniboling, at least its 
InMpu'ntly used in seieiuifie incpiiry, nuiy In* (!onsiden^d 
shorthaml speeilyin^, Facli symbol replaces one or more 
words, A single niatnenuitic^al etpiation may replace n hmg 
and involved scuil<^nce, even a paragraph, or a Inniier 
d(*Heriplion in wordH, 

Sonu'linieH symholing is ciMiHidered to he difl'erent 
from naming, and evi^i Dewey and lientley H\\ri\k of it as 
an "advanee of nign beyond running, aeetHupariied by 



A (:imHi':NT appraisal 



ijt'velopjs." (KiK:K, p. 178,) Malhmatical iricjiiiry muimH in 
wmu' n'HprrtH U» diffrr in kiml from ihv clcHigrialion iihihI 
in <-nipiri<'iil in(|niry, ytl llio inatlit-malical Hymbol^ mvd 
in Heiofili fic irMjuiry dpHignal*^ Homothing ijuiic; sp*HH'iu; 
rquivuliMHM'^ or ulhfT nlalionH, for t'xaniplo. For ihv 
piirpiHi*H of rnipiricai incjuirv, aspcM tH of thn fonnal 
nut tlirnia Ural ^trut turo iire mvd to iai'ililalo Hiimnrari^iiig 
and IbrtiHing utli'iilion on rnintioitH ainong ihingH, 

'i'hu?5 gign procvm in Iih «*volutionary progrnsH to dalt? 
may hv (loiscribt'd il^ tlm rfforls of man to communu^alo: 
lirHl by mtriple piT(!t^ptiv<^-manipuIaiivo provimv;^; ilum by 
vt'fbaJ liTocvmm of iruTuaHing coniple^^ily, until ihi^ 
incrmwifip comph^xily of vt'rba! prootulurn btuamfi so 
miK'b ol a barrier to furlhtT progn'sn that a .sliortbantl 
^%yi4tem wa^ d<?visj'd in order to ^cilitatc fiirlhnr 
aHnnuiiiiraliof!, Thin Hliortliand HyHlnin luis Imrn nio^l 
j'xt<'n^ivrly drv«'b)[)od in niathurnatical Hymboling. 

C. MST OF TRIAL NAMKS 

Many of th<! rianu?H bHow w<Tt! laknn from C\\, II of 
Dnwi^y an<l Henlb^y's Knowing and the Known, wlillu 
otbj^rs wore mvi\ in ,1 Cnrrvnl Appmimi of ihv Hitluwioral 
Srionm, *\ \w iniporlanoi* of ihn namim dons not sten! from 
llioir ^ourooH^ but ratber from thuir aid in facilitatifig 
('onirnunicatioii. T\w liamj'H briow are provisionaily cdaimcd 
to bn iiuptirtant in tbo nvu^' tbat wr found them useful in 
tiy ing to coinnuuiieute more sueee^fully among ournelveg. 
(Ill mtnv instanee^ r>anies are liKted btmause we muiid them 
to be barriei^ to inutuaj umlerHtiinding,) However, otlier 
names overlooked by us may prove to be even more useful 
liiau those we here diHensH, and some of those presently 
n^garded as useful may prove to be grossly mislead hig oii 
further impiiiy. 

A final suggestion to the n-adur: The prevalenee of 
interaetional and self-at'iional theoretical assumptionB may 
make trausaetional proeedures unfamiliar at first sights With 
referenee to uomerielature^ what seems obvious in 
Holf-actional or interaetionaJ tenns frequently Ls defieienl 
Irum a transactional point of view. i Wnal may seem odd, 
peculiar, or overly simple-judged in lormsof an a<!reptance 
of other proeedures— bc^eomes useful, appropriate, and 
sometinu^s nec<--s^ary, given transat^lional procedures. 

For example, Dewey and Benlley have been severely 
eritieizml for m^plecting what the eritiuH regard as obvious 
and necessary for all work in the field: distinguisliing 
radieally between psyehology and lopie. Their reply 
follows: 

"We may assure all sueli erilies that from early youth 
we have be?»n a wart! of an n(advmw and pvdagogmil 
distinction of logical from psyehologicak We eerlainly nmke 
no all<?nipt to deny it^ and we do not disregard it, yiiile llie 
eontrary. Faring lliis tlistinrtion iri the presence t>f aclnal 
life processes and behaviors i^f luniiau beings^ we deny any 
rigid fnvtimi diffcreru'c such m the aeadeniie Irealmeul 
implies, . . .We have as strong an olgeelion the 
asHuniption ol a st'ienei' tjl psycTiojog^' severed from a logic 

- The [tn'vult'rtt'e of nimlnifiHUi'liefUii iM'hiivior in inrpiiry rr'Hects 
huiiuiHiic hiihilH nut rnNily chani^i'd. Kor rxarnpl<S (illhongh tiie 
ai!tlHin< n! ,1 (lurn^nl AppniLml of tho Hvhmntimi HvivmivH adopirfl 
a tniiiSiHiional nicilnMi, in Ihc iirHt cdilion ihvy miwvWmv^ 
iniiilv<Tiently sj-piirulrd *M|Urrnar' "ex Icrtiiil," "individuar^ 
".NOeiul."' 'M)ninni^ni ' "eiivirnninf'fU/' nnd a wiinl trnm it?- 
Mo-ndli'd "iniMhinM/' witli n\^!!Hin^ inruhj'ri*ncc. Tlir diHruNHitui in 
llic niuKHiiry Hfetimi of Ihr nn'Hrnl n'porl Huyj|rHls Ihc diuj^iTH ol' 
U\m\^ "liif»lnpnir' md "pfiysiohtjiirul," an<r lii*lpH to prjjni out 
\\w liH-k of rhirjly in muw of Ihc xm^t^ of "opfraljorii!!" and 



and yet held basic to that logic, as we have to a logic 
severed from a pHycholop' and prochumed as if it existed in 
a reuhn of its own where it regards its<df as basiu to thi 
psyihidogy, Wv regard knowings and rimsoningx and 
nMithotuntivfd and svientifw adventuring^ nimn up to thoir 
highpst (ibHtnwtions, as activities of men-m twritably mcn-R 
bvhaviorH- md we regard the study of thes<? particular 
knowing behaviors as lying within the general field ol 
behavioral intpiiry. , . .'\K^K, p. IBO; emphasis in lasi 
stMilence not in original,) 

ISotp: In the entries below , some quotations are taken 
from Knowing and the Known, Cb. IL Unless olherwiHii 
indieatcul, we agree with the material quoted, 

ACXiUllATE: Dewey and Bentley suggest tliis adjective 
l{j '"eharai'lerize degrees of achievement in the range oi 
spcicifi cation. However, "degrees of achievement" seemg 
to imply some standards of comparison; standards that we 
do not havi'. We sugg^it that names in the range oi 
scientific sp<*eifjeatiori may be more or less accurate in 
tlie sense of more or less painstakingly chosen and 
applied. Perhaps Dewey and Bentley were naming the 
same characlimslics of naming behavior by their fmrase 
'^legrees of aehievcmcnl," We suggest that **accurate" be 
used as a short name for "to date found most useful 
seieniific ally or bv seienliets,'' See PRECISE. 

ACTION, ACTIVITY: These words are used here oiJy 
to characterize loosely duratiorml-cxtensional subject 
inatli*m of inquiry. The words suggest self-autional or 
irUcraetiona! assumptions in which actions are the doings 
of indepen<lent selves, minds^ ctc,j separated from the full 
organ isin-envirormiental transaction; procedures that are 
rt^ccted here for inquiry into knowings-known. See 
INTERACTION; SELF-ACTION; BEHAVIOR, 

ACTOR: A confusing although widely used word. 
"Actor^'' often is used in ways that unfortunately separate 
the doer too sharply from the complex behavioral 
transaction. "Actor" here is used only in the sense of 
"Trans-actor^" tlie human aspect of a behavioral situation, 

APPLICATION: In the terminology adopted here, a 
name is said to be applied to the thing named. Use of 
"application" helps tts avoid the connotation of some 
iritrinsic or necessary relation between the thing named 
and the marks or sounds used in naming. 

ASPECT: Tin* name for any differentiated part of a 
full transaction, without special durational str«3ss. (For tlie 
lallt^r see PHASE,) The aspects are not taken as 
independent "* reals," In a borrower-lender transaction, the 
borrower, the lend it, and what is lent arc among the 
aspects of the transaction. Those?' aspects arc inseparable 
in that there is no borrowing without lending, and 
viee^versa. 

BEHAVIOR: The name here covers nil the acliustmental 
prticesses of organismMUMMivironment. This differs from 
olfn^r usr's that liniit "'behavior" to liie muscular and 
glandular actions of organisms in "'purjiosive" processes, 
or If) llu* ''externnr' rather than "inl<Tnal" processes of 
tlie orgaiMSin, "Behavicir" here is always used transaction- 
nil y, never its of the organLsni alone, but instead m of the 
nrganisni-Juiviroiuneutal process. (This is not to deny tliat 
pmvisifintd sepanilion of orgimism and environnient, 
within a transai!ti()iial framework, can be useful in 
irnpiiry,) 

REIIAVIORIHM: Although many conflicting behaviorist 
procedures (if incpury tan be fcMind, a (common lealure is 
ihc rej(Mii<in of (rnditiotial mcntalistit! and liouscienline 
prociwhireH, Wt' iigree lluil the latter slionld be rigected. 
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tratigacjtioiiul procedurei Irom many types of behaviorism, 
because some bchaviorists regard behavior as octuirring 
strictly within tlie organism or regard buhavior a& 
physiological. Our rejection of traditional presuppositions 
should not be undct^tood as implying oxeltision of 
physiological processes; we include them as aspects of sign 
behavior: (See SIGN BEHAVIOR; TRANSACTIONO 

BIOLOGICAL: The name given here to those processes 
in living organisms that are not currently explorable by 
the techniques of the physical sciences alone. Biolo^cal 
inquiry covers inquiry into both physiolopcal and 
sign -behavior. No ultimate separation between the physi- 
cal and biological "realms" is assumed, nor do we assume 
that present physical and physiolopcal techniques of 
inquiry will remain unchanged. Perfiaps future inquiry will 
make our present divisions of subject matters unsuitable. 
See PHYSICAL, 

CHARACTERIZING: ThiB name is applied to the 
cveryclay use of words that is reasonably adequate for many 
practical purposes. Characterizing is more advanced than 
cueinj^ but less advanced tlmrt specifying, 

CIRCULARITY: In self actional and interactional 
procedures, circularity may constitute a grievous fault. In 
explicidy transactional inquiry, some circularity b to be 
expected. For example^ the description of useful 
procedures of inquiry is based on the observation of past 
successftil inquiries; that description in turn may help to 
improve future in(|uiries; which in turn may lead to an 
improved description of procedures; etc. Some critias of 
Dewey and Bentley regard the type of circularity found 
in Knowing and the Known as a major flaw, but they 
apparently fail to grasp the significance of Uie Dewey- 
Bentley procedures. 

COHERENCE: The word is applied by us not to the 
internal consistency of a set of symbols^ but to the 
connection found in scientific inquiry to obtain between 
or among objects. Not logical connection, thenj but the 
kind of "hanging together" that occurs in observed 
regularities, is what is named. 

CONCEPT, CONCEPTION: "Concept^' is used in so 
many ways, especially in mentalistic and hypostatized 
fonns, and in ways separating the sign from the si|n-user5 
that its total avoidance m here recommended. **Concep- 
tion" is frequently construed as a "mentalistic entity," 
but sometimes as a synonym for a pobit of view 
provisionally held and to be inquired into. Even in the 
latter instance, the word may have mentalistic connota- 
tions. We are convinced that it is not useAil because it so 
often is a semantic trap for the unwaty. 

CONJECTURE: When description is blocked in inquiry, 
die inquirer imagines what may be happening; "conjec- 
ture" designate such a tentative notion about possible 
connections among facts. In view of the other applica- 
tions found for "hypothesis,^" we suggest "conjecture" as 
a replacement for that name. See HYPOTHESIS, 
THEORY. 

CONNECTION: In naming-knowing fransactions, the 
gcneml name for the linkages among the aspects of a 
process, as found throu^ inquby. In an obsen^ed 
r^ularity, the things involved in the regularity are said to 
be connected, "Connection"' covei^ the relations ^me- 
times referred to as "causal," "statistical," "probabilistic," 
"structural-functional^" etc. 

CONSCIOUSNESS: Not used by us unless as a 
synonym for "awareness". 

CONSISTENCY: Discourse found to be free of 
contradictoiy and of contrary assertions is characlcriznd 
m eongistent 



CONTEXT: Here used transactionally to refer to the 
mutually related circumstances and conditions under 
which things (objects and events) are observed. 

COSMOS: Names the sum total of things we can see, 
smell, taste, hear^ and feel (often aided by instruments), 
including connections among those things^ "Cosmos" is 
applied to the unive^ as a whole ^stem, including the 
speaking-naming thing who uses the name "cosmos*" 
Observable durations extend acro^ cultures, backward 
into the historical-geological record, and forward into 
indefinite futures as subject matteis of inquiry. Not to be 
construed as something underlying knowing-knowns yet 
itself unknowable. 

CUE' The earliest stage of designating or naming in the 
evolutionary scale. Primitive naming, here called **cueing," 
is close to signaling, and no clear line of demarcation 
between them is found. The differentiation is made on 
the basis tliat or^nized language occuib in cueing* Some 
psychologists apply "cue" to what we name "signal/' and 
vice-versa. If such psychological use develops firmly, our 
use will be supereeded, 

DEFINITION: Often used in a broad sense to cover 
any procedure for indicating the "meaning" of a term, 
ificjuding' tiie stipulation of die application of a term in 
technical contexts (as when "ohm * is diosen as the name 
for a unit of electrical resistance); descriptions of the uses 
a term h^ in everyday speech; equations relating a single 
symbol and a combination of symbols for wnich the 
sin^e symbol is an abbreviation (as in symbolic logic); 
what Is here called "specifying"; as well as many other 
Ijrocedures. Also used to refer to a description of tiie 
"nature" or "essence" of a thing. In view of the many 
widely varying procedures to which "definition" has been 
applied, we avoid the term here. See SPECIFY DIG. 

DESCRIPTION: Expansion of naming or designating in 
order to communicate about things (including situations, 
events, objects, and relations) on which attention is 
focused. 

DESIGNATING: Always conadered here transaction- 
ally as behavior. Includes cueing, characterizing, and 
specifying. When naming and named are viewed in 
common process, "designating" rafem to tiie naming 
aspect of tiie transaction. Designating is the knowing- 
naming o.fpeei of fact. 

ENTITY: Its use often presupposes self-actional or 
interactional procedures, and especially some Independ- 
ent-of-alUelse kind of existence. Not used here. See 
THING. 

ENVIRONMENT: Not considered here as something 
surrounding, and fully separable fi'om organisms; but as 
one aspect of organism-environmental bansactions. The 
apparently plausible separation of organism from environ- 
ment breaks down when one attempts to locate and 
consistently describe the exact demarcation between 
organism and environment. For some purposes of inquiry, 
focusing attention primarily on either the organic or the 
environmental aspect of the whole transaction may be 

EPISTEMOLOGICAL: To the extent the use of 
"epistemolopcal" supposes that knowers and knowns are 
fully scpar^le, the word is incompatible with transac- 
tional procedures and is not used here. 

EVENT: The name chosen here for durational changes 
among facts upon which attention is focused for purposes 
of inqui^, 

EXACT: See PRECISE, ACCURATE, 

EXCITATION: To be used in reference to physiological 
organism-environmental processes when differentiation 
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b(!tween suuh phymologicd ^tiniulatiuii uiid ^igibbt'liaviorul 
stimulation is deHired, S«e STIMULUS. 

EXISTKNCK: Thf kiiowii-iiairu^d aspect of fact. 
Physical, physiolugieal, and behavioral mibjuet iimtterH ate 
regarded liure equally existing. However, "existenee"'^ 
should not be eoiu^idered m fcferring to any ''reality" 
supposedly supporting the known but itnolf unknowable. 

EXPRRIENCIl: ''Tnis word hm two radieaily oppoKcd 
uses in eurrent diseu^sion. These overlap and sJiift so as to 
caust continual confusion and unintentional iiiis represen- 
tation, Oiie stands for short ex tensive-dura tionul process^ 
an extreme form of which k identilication of an isolated 
^<*nsor)' event or *scngalioir aa an ultima tt? unit of inquiry. 
The other covem the entire spatially extensive, Icmpondly 
durational application; and here it is a countcqjarl for the 
word 'eosinos'/'' "Experience" some times is used to name 
something considered to be primarily localized in the 
organism ("he experienced deliglit") or to what includes 
much beyond the organism (''the experience of the nation 
at war'"); to relatively gliort durational ex tensional pro- 
cesses ('*he experieneed a twinge") and to relatively vast 
processes (*'the experience of tlie race'*). ''The word 
'experience' should be dropped entirely from discnsiiion 
unless held strictly to a single definite use: tliat^ nanielyj 
of calling attention to the fact that Exhtcnce has 
orgaiiism and cnviromnent as its aspects, and cannot be 
identified with either as an independent Isolate," See 
BEHAVIOR. 

FACT: The cosmos in course of being known throu^i 
naming by orgarrisms, themselves being always among its 
aspects, Paet is the general name for bits and pieces of 
cosmos as known throu^i naming^ in a statement 
sufficiently developed to exhii}it tempordl and spatial 
localizations. Man is included amon| the aspects of 
cosmos, "*It is knowinp-knowns^ durabonally and ex ten- 
sionally spread; not what is known to and named by any 
one organism in any passing moment^ nor to any one 
organism in its lifetime. Fact Ls under way among 
organisms advancing in a cosnos, itself under advance as 
known. The word 'fact,' elymologically from faatum, 
something donej with its temporal implications, is much 
better fitted for the broad use here suggested than for 
cithef of its extreme and less common, thou^ more 
pretentious applications: on the one hand for an 
independent 'real'; on the other for a "mentally " endorsed 
report,'' 

FIELD: "*0n physical analogies this word sliould have 
important applieation in behavioral inquiry. The 
physicist's uses, howeveri are still undergoing reconstruc- 
tions^ and the definite correspondence needed for 
behavioral applieation can not be established. Too many 
current projects for the use of tlic word have been 
parasitic. Thorou^i transactional studies of behavioira on 
tlieir own account are needed to CHtablish behavioral field 
in Its own rigl^it," "Field'" here names a cluster of 
connected iacts as fouiid in inquiry > Wc do not use 
""field" as the nanu! for a presumed separate environment 
in which independent facts are found; "fiehr' names the 
entire complex process of nmtually connected things and 
tliejr relations on which attentioii is focused, and includes 
the observer in tlie transaetion, 

FlRM^ Namings are firm to the extent that they arc 
found to b*^ us(uul for consistent and coherent cornmnni- 
cation aiiout tlringn, including events. FiminesSi thus 
demonstrated, involves no implication of finality or of 
inutmnity to being superseded m scientific Liiqnity 
advances. 

HUMAN: The word used to differentiate ourselvea, our 



ancestors, and our progeny from the remainder of iht 
cosmos* No ultimate division of the cosmos itito man. 
other onanisms, and physical objects is intended. Nor 
obviously, do we intend by our naming to deny man^ 
evohitiouary development from other organisms, or tlu 
myriad connections man has with other aspects of tht 
ccjsmos, 

HYPOTHESIS: In the literature on methodology 
"hypothesis" sometimes is applied to any eonj<*eturt 
about possible connections among factSi but sometimes i^ 
restricted to relatively exact fomiulations tliat may 
emerge in an advanced stage of inquiry, Sometimei 
"hypotliesis" is embedded in the tenninology of tradition 
al logic and epistemology, as when a hypothesis is said tc 
be a proposition not known to be frue or false initially 
but from which consequences are deduced; if sufficienl 
deductions arc confimied, llie "hypothesis'" is said tc 
beconuf a "truth." To avoid confiisio]i^ we suggcsl 
replacing -iiypolhesis" by "i^onjecture/' See CONjEC 
TLIRE, THEORY. 

IDEA, IDEAL: ''ljnderlyin|| differences of employmeni 
are so many and wide that, where these words arc used, it 
sJiould be made clear whether tliey are used behaviorally 
or as names of presunied existences taken to be Btriclly 
mental.^' "Idea'" may be serviceable as referring to i 
notion about things. 

INDIVIDUAL: ^'Abandonment of this word and of all 
substitutes for it seems essential wherever a positive 
genaml theory is undertaken or planned. Minor specialized 
studies in individualized phrasing sliould expressly name 
llie limits of the applieation ox the word, and beyond 
that sliould hold themselves firmly within such limits." In 
tlie transactional framework here adopted, ^'behavior'" 
covei^ both so-called *'individuar' and "social" behavior, 
which arc aspects of behavioral tmnsactions. See 
BEHAVIOR, 

INQUIRY: "A strictly transactional name. It is aii 
equivalent of knowing, but preferable m a name because 
of its freedom from mentalistie^ associations." Scientific 
inquiry ig the attempt to develop ever more accurate 
descriptions (including what are often called "*explana- 
tiona' ) of the things and Oieir relations that b 5 
differentia led in cosmos, in order to facilitate prediction 
and control (or adjustive behavior thereto). Statements 
about tlie obsewd regularities, measurements of change, 
etc., are forniulated as warranted assertions, 

INTER: "'This prefix has two sets of applications (see 
Oxford Dictionary). One is for ^between,' "in-between^ or 
'between the parts of,' The other is for 'mutually,' 
'reciprocally,' " (E.g., this prefix sometimes is applied to 
Uie relation "in-between," as when mind and body are 
mnl to interact in the pineal gland, or that a tennis ball is 
intermediate in size between a golf ball and a soft balL 
Sometimes "inter" is used lor mutually reciprocal 
relations, as in the interaction of borrower and lender.) 
"The result of ihm shiftiii^ use as it enters philosophy, 
logic, and psycholo^, no matter how inadvertent, is 
ambiguity und lUidependability," The habit of mingling 
wilhont cJarifieation the two mlB of Lmplications is easily 
ac(piired; wc use "inter" for instances in which the 
"ind>etw(MMr' sense is dominant, and tlie prefix "'trans'" is 
used where mutnallv reciprocal infiuenee is included. 

INTEMCTIONr^^This word, because of its prefix, is 
undoubtedly the source of much of the more serious 
difficulty in discussion at the present lime," Some 
authors usc^ "'inteniction" in the way "Irausaelicui'' is used 
here. We restrict "interactioir' to instances in which 
presumpiivcjy independent things are ba|ance<l against 
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each other in caugal intereonnection, as in Newtunian 
mechanics. For inquiry into knowing-knowns, such an 
interactionalprocedurn is rejected. See TRANSACTION. 

KNOWINGS: Organic aspects of transaetioiially ob^ 
seFved behavioii. Here considered in the familiar eciUral 
range of naminp-knowinp. 

KNOWI.EDffE: **In current eniploynient thk word is 
too wide and vague to be a name of anything in 
particular. The butterfly 'knows' how to matej pre- 
iumabiy without learning; the dog 'knows' iU master 
throu^i learning; man 'knows' through learning how to 
do an immense number of things in the way of arts or 
abilities; he also 'knows' physics, and *knows' mathe- 
matics; he kno\^ that^ what, and how. It should require 
only a moderate acquaintance with philosophical litera- 
ture to observe that tlie vaguene^ and ambiguity of the 
word 'knowledge' accounts for a large number of the 
traditional ^problems' called the problem of knowledge. 
The issues that must be faced before firm use is gained 
are: Does the word 'knowledge' indicate some thing the 
organism possesses or produces? Or does it indicate 
something tlie organism confronts or with which it comes 
into contact? Can either of these viewpoints be 
c^erently maintained? If not, what change in preliminary 
description must be soudit?" See WARRANTED ASSER- 
TION, 

KNOWNS: *'Known" refers to one aspect of truiisac- 
tionally observed behaviors, j,e., to what is named. '*In 
the case of namings-knowinp the range of the knowns is 
that of existence within fact or cosmos, not in a 
limitation to tiie recognized afflrnietions of the moment, 
but in proce^ of advance in long durations/* 

LANGUAGE: Here viewed transactionally as behavior 
of men (with the po^ibility open Uiat inquiry may show 
diat other organbms also exhibit language behavior). 
Word-users here are not split from word-meanings, nor 
word-meaninp from words, 

MANIPULATION: See PERCEPTION^MAMPULA^ 
TION, 

MATHEMATICS: Here regarded as a beliavior develop- 
ing out of naming activities and specializing in symboling, 
or shorthand naming. See SYMBOLING. 

MATTER. MATERIAL: See PHYSICAL. If the word 
"mental" is dropped, the word ^'material" (in the mnm of 
matter as opposed to mind) falls out also. 

MEANING: Not used here, Because of confusion 
engendered by p^t and current uses. Transactional 
procedures of inquiry reject the split between bodies- 
devoid'Of-meaning and disembodied meaninp, 

MENTAL: Not used here. Its use typically reflects the 
hypostatization of one aspect of sign behavior. 

NAME, NAMING, NAMED: Naming is here regarded as 
a fomi of knowing. Names are not considered here as 
third things separate from and intermediate between the 
organism and its envirormient. Naming transactions are 
language behavior in its central ranges. Naming behavior 
states, selects, identifies, orders, systematizes, etc. Wu at 
times use "designating'" as a synonym for "naming."' 

OBJECT: Within ftct, and within its existential ph^ise, 
object is that which has been most firmly specified, arid is 
thus distinguished from situation and event. Objeut k mi 
aspect o f situation inquired in to inso far m useful 
description or firm naming of that aspect has been 
achieved. 

OBJECTIVE: Used here only in the s^mHe of 
"impartiar' or "unbiased.'' 

OBSERVATION: Used here transactionally, rather than 
as a separated "activitv ^ of the obs«^rver. Observation and 



reports upon it are regarded as tentative and hypothetical. 
Observation is not liniiled to "iense-perccption" in the 
narrow sense; i,e,, to a "dmple" sensory quality or some 
oUier supposed "content'' of such short time-span as to 
have no or few connections. Observation refers to what is 
accessible and attainable publicly. BqUi knowings and 
electrons, for example, are taken as being as observable as 
trees o r chairs 

OPERATION: **The word 'operation' as applied to 
behavior in recent methodulogical discussions should be 
thoroughly overfiauled and given the full transactional 
status that such words as ^process' and "activity' require. 
The military use of the word is suggestive of the way to 
deal with it.'^ 

OPERATIONISM: This has become a confusing word, 
and sometimes seems to be merely an invocation of 
scientific virtue. "Operational definition" sometimes refers 
to defining phrases having an "if-then" forni ("x is water 
soluble"^' il X is immersed in water, then it dtssolves"); 
sometimes to the insistence that the criteria of application 
of a word be expressed in terms of experimental 
procedures; and sometimes to a statement of the 
observable objects and events that are covered in the use 
of a word. On some occasioiL^, "operational definition'* 
apparently is used to refer to something similar to, if not 
identical with, what we call ''specification" or scientific 
naminff. See SPECIFYING. 

ORGANISM: Used here to differentiate living things 
from other things in the cosmos, but not to detami 
organisms from their many connections with other aspects 
of cosmos. Organisms are selected for separate naming for 
mcthodologicar purposes, not as constituting something 
sepamted from the rest of cosmos, 

PERCEPT". In the transactional framework, a percept is 
reprded as an aspect of signaling behavior, not as a 
hypostatized independent something, 

PERCEPTION-MANIPULATION: Althou perception 
and manipulation are regarded as radically different in 
some procedures of inquiry, transactionally viewed they 
have a common behavioral status. They occur jointly and 
inseparably in the range of what is here called signal 
behavior, 

PHASE: Used for an ^pcct of cosmos when attention 
is focused on the duration of a time sequence, as when 
referring to the various phases of the manufacture and 
distribution of products. 

PHENOMENON: Used here for provisional identifica. 
tion of atuations. Not to be construed as '^subjective," 
nor as a mere appearance of an underlying reality, 

PHYSICAL: At present, we find three major divisions 
of subject matter of inquiry: physical, physiological, and 
sign-behavioral, These divisions are made on the basis of 
present techniques of inquiry, not on the basis of 
assumed essential or onloloffieal differences. See BlOLOfJ^ 
ICAI.. 

PHYSIOLOGICAL: "That portion of biological inquiry 
which forms the second outstanding division of the 
subjeetmattcr of all inquiry as at present in process; 
differentiated from the physical by die techniques of 
inquiry employed more significaMlly than by mention of 
its specialized organic locus." See BEHAVIORISM, 

PRECISE: Dewey and Beutley use "exact" as an 
adjective to describe symbols, and ''accurate" to describe 
specifying. We question the usefulness of differentiating 
between specifying and symboling other than to point out 
that the latter seens to be shorthand for the fomier. 
Because synibols are often used in eonnectiori with 
relatively precise measurements for the nurnoses of 



> 



134 



.1 CURRENT APPRAISAL 



sdentific iiiquiry, we suggest that "preciic" umy he more 
useful tliaii "exact" as an adjective characterising any 
syinbolissing. Symbols arc precUc to the extent that they 
are shorthand names for precise measurenients or what 
could be prfuiMe nieasurenients. See ACCURATE. 

PROCESS.' To be used aspectually or phasally as 
naming a series of related events, 

PROPOSITION; Used sometimes in the context of 
logic to name the .^tates-of-af fairs to which statements (or 
assertions, or sentences) refer. Thus "The dog is black" 
and "Der llund ist schwarz" are said to express the same 
proposition. Generally such procedures make sharp 
distinctions among wordSj word-users, and **meanings," or 
among naniers^ nameds^ and names. Such separations are 
here rejected, and along with them go many related 
distinctions. We regard the talkinp (including naminp, 
thinkinp, reasonings, etc.) of man as human behavior 
rather than as third thinp somehow occurring between 
men and what diey talk about^ and we believe that 
proceeding in this manner not only avoids many needless 
mysteries but aids scientinc inquiry into such talkings. 

QUEST FOR CERTAINTY: In prescientific inquiry, 
die attempt to discover an eternal and immutable 
''reality" that can be known with complete certainty. We 
do not assert the ^solute nonexistence of such '^reality,"' 
but point out the &ilure to find it and Uie barrier such a 
notion has been to scientific progress. In somewhat 
disguised forms, die quest for certainty crops up in 
puiportcdly scientific investigations, m in attempts to find 
a certain and indubitable base upon which inquiry rests. 

REACTION: In physiological stimulation (as contra ted 
with sign-bdiaviorJ stimulation), "excitation" and "reac- 
tion^^ are coupled as aspects of die stimulation transact 
tion. See EXCITATION, STMULUS. 

REAL; Used ^arin^y as a synonym for "genuine," in 
opposition to "sham" or ^'counterfeit." 

REMjITY: "As commonly used, it may rank m the 
most metaphysical of all words in die most obnoxious 
sense of metaphysics, since it is supposed to name 
something whicn lies underneath and beliind all knowing, 
and yet, as Reality, something incapable of being known 
in &ct and as fact." 

RESPONSE: In sipialing behavior, as differentiated 
from physiological stimulation, "stimulus" and "response" 
are coupled as aspects of the stimulation transaction. 

SCIENCE, SCIENTmC: *'Our use of this word is to 
d^ignate the most advanced stage of ^ecification of our 
times— the 'best knowledge' by the testa of employment 
aiid indicated growdi." 

SELF: Within the framework here adopted, "self" 
names one ^eet of organism^environmental transactions, 
rather than an hypostatized "^entity." 

SELF-ACTION; "Used to indicate various primitive 
treatmenti of tlie known, prior in historical development 
to interactional and transactional treatments." Thai is, 
used to refer to fmmeworks in which presumptively 
independent actoii, minds, selves, etc., are viewed as 
causing events (as, for example, when gods are said to 
cause meteorological phenomena, or minds to create new 
ideas), "Rarely found today except in philosophical^ 
logical, epbtemological, and a few limited psychological 
regions of inquiry." 

SIGN: The name applied here to organism-environ^ 
mental transactions in which the organism involved in a 
situation accepte one thing as a reference or pointing to 
some other thing, "Sign" here is not the name of the 
thing that is taken m referring to something else; rather 
**sign" nanies the whole trangaction. The evolutionary 



stages of "sign" are here named **siffnal," "name," and 
"syniboh" 

SIGNAL: Used here to refer to the perceptive- 
manipulative stage of sign process in trangactions such m 
beckoning, whistling, frowning, etc. No clear line ol 
demarcation between agnaling and cueing is found; iome 
perceptive-manipulative signalingi are not only alerting 
behaviors, but also may begin to describe aspects oj 
cosmos. 

SIGN-BEHAVIOR: Sign^behavior refers to that range ol 
biolopcal inquiiy in which the processes studied are not 
currently explorable by physical or physiological tech- 
niques alone. Human behavior here rovers both so-called 
"social" and "individual" behavior. No ultimate oi 
ontolorical separation of physical, physiological, and 
sign-behavior is assumed; the distinction made here 
concerns the techniques of inquiry found useful foi 
various types of subject matten. See PHYSICAL. 
PHYSIOLOGICAL. 

SIGN-PROCESS: Synonym for SIGN. 

SITUATION: U^d here as a blanket name for i 
limited range of fact, localized in time and space, upon 
which attention is focused. **In our transactiona] 
development, the word is not used in the sense ol 
enviionmcnt; if so used, it ihould not be allowed tc 
introduce transactional implications tacitly." 

SOCIAL: See INDIVIDuAL.^ 

SPACE'TME: Space and time are here used Iraniac 
tionaUy and behaviorally, rather than as fixed, giver 
frames (formal, absolute, or Newtonian) or physicai 
iomethinp. Bentley's words suggest our present approach: 
"The behavior are present events conveying pasts intc 
Aitures. They cannot be reduced to succesiions of instanti 
nor to successions of locations. They themselves ^ar 
extension and duration. The pasts and the fiiturei arc 
radier phases of behavior dian its controL"! 

SPECIFYING: Used here to refer to the naming dial 
has been found usefiil In science. 'The most hi^ly 
perfected naming behavior. Best exhflbited in moderr 
science. Requires freedom from the defectively reaUgtic 
application of the fonn of iyUogisni commonly known ai 
Aristotelian/' Should not be mistaken as a synonym foi 
^^definition," at least in many genses uf the latter word. 

STMULUS: Used in various ways in current inquity, 
sometimes deagnating an object or group of objects in 
the environment, sometimei something in the o^nim 
(events in the receptor, for example), and sometimes 
something located elsewhere* The near chaos connected 
with this word strongly suggests tfie need for a 
transactional procedure. "Stimulating" may be a preferable 
term, inasmuch as it suggests a transactional process. 

SUBJECT: Used here in the sense of "topics," as In 
"subject matter being inquired into," rather than in any 
sense postulating a radical separation of subject and 
object. 

SUBJECTIVE: The usual subjective-objective dichot» 
omy is rejected here, and what commonly are called 
'^subject'" and "object" are reprded as aspects of relevant 
transactions. However, inasmuch as some inquiries in 
philosophy and psychology still use procedures liased on 
iubjectlve" analysis or introspection, we emphasize our 
objection to whatever is not publicly obseri^able. 
Subjectivism, understood as a procedure of inquiry 
attempting to obtain scientincally useAil "knowledge * 
from what is not publicly accessible, is rejected here. 
^SUBJECT MATIER: "Whatever is before inquiry 

1 Arthur F, Benlloy, Inquiry Into inquiries (Sidney Ratner, ed.) 
Boston, Beacon Press, 1954, p, 222, 
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where inquiry hm the raiige of iiamiugs-named* The main 
divisions in pregent-day research are iiito phyeical, 
physiolo^cal, and behavioraL" 

SUBSTANCE: No word of this type has a place in the 
present system of naming. 

SYMBOL: A ihorthand naming component of sym- 
boling behavior. As used here, not to be hypostatized, but 
viewed transactionally and comparable with ''name" and 
**signal.^^ 

SYMBOL nVG: Symboling, in scientific inquiry, is a 
shortJiand means of specifyiiig or scleutifically naming. In 
die davelopment of pure niat^iematic^s stnictures, consis- 
tency within the symbol system is of primary importance. 
In such instances the symbols do not directly designate 
specific thinp and events but rather designate potential 
relations. (E.g., ''2" does not name the type of tiling that 
"dog'' doesj However, when madiematics is used in 
scientific inquiry, the matheniatical symbols are applied 
to the subject matter; then the symbols become 
shorthand specifications or abbreviated names. 

SYSTEM: Used here as a blanket name to refer to sets 
or aasemblages of things associated together and viewed as 
a whole. Systems may be self^actional, interactional, or 
transactionaJ, Typically used here in the transactional 
sense of "fuU-syitem/' in which the components or 
aspects are not viewed as separate things except 
provisionally and for special purposes other man a full 
report on the whole situation. 

TERM: *'ThiB word has today accurate use as a name 
only in mathematical fomiulation where, even pennitting 
it several different applications, no confusion results. The 
phrase 'in terms oF is often convenient and, simply used, 
is hannlesa^ In the older syllogism tenn long retained a 
surface appearance of exactness which it lost when the 
language^existence issues involved became too prominent. 
For die most part in current writing it seems to be used 
loosely for 'word carefully employ en.' It isj however, fre- 
quently entangled in the difficufties of concept. Given suffi- 
cient agreement among workers, temi could perhaps be 
safely used for the range of ipecificationj and this without 
complications arising from its matiiematical uses,'' 
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THEORY; Widely ustJd in many differing applications; 
i.e., as conjecture, notion^ hypothesis, final outcome of 
inquiry, etc. We suggest that /theory" be used to 
designate the description of what happens under sDccified 
circumstances. So used, a theoiy is highly warranted by 
tlie eyidcnce presently available (e.g., the dieory of 
evolution), but is subject to future coirection, modifi- 
cation, or lajandomnent. See DESCRIPTION, WAR^ 
RANTED ASSERTION. 

THING: Used here as the general name for whatever is 
named. Things include both objects and events; any and 
eve^^ aspect of cosmos. 

TIME: See SPACE^TIME. 

T^NS: This prefix is used to indicate mutually 
reciprocal relations. See INTER. 

TRANSACTION: RefeiB here to the full ongoing 
process in a field. In knowing-naming transactioas, the 
connections among aspects of the field and the inquirer 
himself are in common process- To be distinguidied from 
''interaction'' and "self-action.'' See INTERACTION and 
SELF-ACTION. 

TRUE, TRUTH: The many conflicting uses of these 
words incline us .not to use them. In their senses of '"can 
be relied upon,'' '*in accordance with states-of-affairs," 
and "confomiable to fact," they name what we call 
warranted assertions.'' However, the connotation of 
permanence, fixity, and immutability suggests the quest 
for certainty. See WARRANTED ASSERTK)N 

VAGUE: This tenn refe^ to various types of 
inaccuracy and imprecision. Probably '^vagueness could 
profitably he replaced by o^er words indicating just what 
type of inaccuracy or impreciiion is involved. 

WARRANTED ASSERTION: Used here to refer to 
those assertions best certified by scientific inquity. Such 
assertions are open to future correction, modification, and 
rejection; no finality is attributed to them. See INQUIRY. 

WORD. As used here, there is no supposed separation 
of "meaning'" from a physical vehicle somehow eartying 
that "meaning." Words are viewed transactionally as an 
aspect of knowing behavior; the subject mattef is inquired 
into whole, as it comes, not as bifurcated. 
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